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PREFACE 


A  iwo-day  seminar  on  “Ciastor.sccd  and  its  Products”  was  held  on 
August  11-12,  at  the  Regional  Research  Laboratory,  Hyderabad, 

under  the  sponsorship  of  the  Ciouncil  of  Scientific  and  Industrial  Research, 
India. 

In  order  to  consider  the  various  factors  bearing  on  the  present  and  future 
of  the  castor  industry  as  it  relates  to  India,  a  number  of  cpiestions  likely  to 
arise  were  first  formulated  under  suitable  heads.  These  were  sent  to  a 
largt'  number  of  Research  Institutions,  organisations  dealing  with  castor  and 
firms,  either  processing  castor  or  utilising  its  products,  especialb'  castor  oil. 
Data  or  inlormation  illustrating  and  amplifying  the  cpiestions  raised  were 
recpiested.  The  data  received  in  the  form  of  brief  note's  were  arranged 
suitably  under  the  different  heads.  These  cpiestions  and  notes  were  then  sent 
round  to  all  the  organisations  for  thorough  study,  ensuring  that  the  discus¬ 
sions  at  the  actual  venue  would  be  evell-informed  and  fruitful. 


At  the  three  sessions.  Dr.  J.  G.  Kane,  Dr.  N.  G.  Cihatterji  and  Dr.  R. 
Sankaran  conducted  the  progress  of  the  discussions.  The  entire  material 
has  now  been  brought  togetlier  in  this  booklet.  It  includes  the  cpiestions 
raised,  the  notes  received  and  the’  eliscussions  eehich  late'r  teiok  place'  at  the 
se'ssions.  Though  the  seminar  elealt  primarih’  with  castor  in  its  Indian 
setting,  the  mate’rial  in  this  booklet  might  eve'll  ha\’e'  a  widc'r  inte're'st. 


The  seminar  was  organised  by  Shri  Balclev  Singh,  Liaison  &  Infeirma- 
tion  Oflicer  of  tins  Labeiratory  anel  his  team  of  colleagues,  d’he  data  and 
chseussions  were  put  leigether  in  a  fbrm  suitable  for  publication  b\-  Dr.  K.  T. 
e  ia\a,  Oflieer-m-e'harge’,  Oils  and  Fats  Die  isiein,  assisteel  bv  Shri  G  M 

cTZT  \  ■  ‘V  be-en  printexl  and  publish- 

c',  O  ^  "f  n--  ■Sank„,a„,  Soccarv  Indian 

qiiicr' km”:!:;?'"™:;;::;. 
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WELCOME  ADDRESS 

by 


S.  Husain  Zaheer 

Director,  Regional  Research  Laboratory,  Hyderabad 


Shri  Pattabhirama  Rao,  Ladies  &  Gentlemen: 

It  is  my  pleasure  to  welcome  yon  all  to  a  two-tlay  seminal  on  C<astoi“ 
seed  and  its  Products.”  It  is  an  encouragement  to  us  that  Shri  Pattabhirama 
Rao,  who  is  the  Chairman  of  the  Executive  Council  of  this  Laboralony  has 
•graciously  consented  to  inaugurate  this  seminar.  His  ready  acceptance 
<lespite  a  busv  round  of  duties  is  a  reflection  of  his  interest  in  our  \velfarc, 
4md  we  offer  him  a  warm  welcome  here. 


I  he  genesis  of  this  seminar  is  not  far  to  seek.  Till  recent  years,  the 
Indian  production  of  castorseed  oil  which  amounts  to  some  10,000  tons  was 
exported  almost  in  its  entirety  to  the  United  States  of  .\merica.  The  other 
country  also  exporting  to  .America  was  Brazil,  but  the  total  .American  demand 
was  sufficient  to  absorb  the  oil  both  from  India  and  from  Brazil.  Several 
things  occurred  to  upset  this  rather  complacent  |)attern.  Brazil  was  able 
to  sell  its  oil  in  .America  at  a  lower  price  than  India.  It  would  also  appear 
that  the  Indian  prices  ivere  somewhat  high,  perhaps  for  more  reasons  than 
one.  .And  lastly,  the  United  States  of  .America,  realising  the  value  of  the 
castor  crop,  commenced  to  gro\v  it  in  a  fairly  big  way,  and  last  year  was  able 
to  produce  about  one-fifth  of  its  requirements.  Clearly,  the  comfortable 
situation  to  which  we  ha\e  grown  accustomed  in  resjDcct  of  castor  oil  was 
likely  to  be  rudely  ups(*t.  It  seemed  worthwhile  to  examiiu*  the  castor  picture 


major  product,  castor  oil.  For  this  sort  of  survev,  w.v, 
usual  reading  of  ri'search  papers  was  obviously  not  the  best  method.  .Accord- 


mdeed  grateful  to  tluwe  of  you  who  have  taken  the  trouble  to  comihlj  the 
data  oi  infonnation  in  your  knowledge  and  sent  them  to  ' 
printed.  I  hope  the  discussions  arising  out  of  this  ba‘ 
truly  inlormative  and  iiuqiosive. 


us  in  time  to  be 
isic  data  can  now  be 


VI 


Also,  we  have  tried  to  bring  together  at  this  meeting  a  wide,  rather  tlian  a 
arge,  cross-section  of  individuals  and  organisations,  whose  interests  all  centre 
in  one  fashion  or  another  on  castor,  from  these  numerous  and  perhaps 
even  conflicting  viewpoints  may  emerge  an  integrated  course  of'  actimi 
which  will  stimulate  the  castor  industry,  'fhe  Indian  Central  Oilseeds 
Committee  also,  aware  ol  the  changing  castor  situation,  has  itself  appointed 
a  bub-Committee  with  the  same  basic  objective  as  that  of  this' seminar.  I 
hope  the  present  data  and  deliberations  will  be  of  value  to  the  decisions  of 
that  body. 


It  was  my  pleasuie  about  20  months  ago  to  welcome  a  similar  gathering 
to  a  symposium  on  “Cottonseed  and  its  By-Products”.  1  see  a  number  of 
the  same  faces  here  today.  I  his  is  a  matter  ol  pleasure  since  it  perhaps 
indicates  that  the  earlier  symposium  had  something  positive  to  contribute 
which  has  drawn  these  delegates  again.  With  cottonseed  we  were  dealing 
with  a  comparatively  new  oilseed.  C.astor,  on  the  other  hand,  is  a  product 
of  long  standing,  and  the  problem  is  one  of  better  w  ays  of  utilisation  of  already- 
existing  products  with  more  or  less  well-established  uses.  By  the  wizardry- 
of  modern  science,  basic  raw  materials  can  be  transformed  out  of  recognition. 
Thus  with  castor  oil  we  have  such  diverse  uses  as  the  production  of  jet  engine 
lubricants,  surface  coatings,  surface-active  agents,  nylon  and  perfumes. 
Naturally,  all  these  cannot  be  started  in  the  country  at  a  day’s  notice. 
Often,  the  technical  know-how  is  lacking,  or  in  other  instances  the  ancillary 
commercial  industries  or  consuming  public  may  still  have  to  be  developed. 
But  we  can  put  our  minds  at  this  seminar  to  the  avenues  most  likely  to  lead 
to  fruitful  results  in  the  near  future,  for  example,  we  have  a  large  and 
established  textile  industry  which  can  absorb  a  fair  amount  of  synthetic 
wetting  agents  and  detergents.  Such  products  derived  I'rom  castor  oil 
might  have  a  more  immediate  chance  of  utilisation  than  certain  others. 

Our  experience  at  the  earlier  “Cottonseed  Symposium”  showed  that  the 
organisation  should  be  such  as  to  make  certain  of  two  elements,  at  least. 
F'irstly,  the  data  forming  the  basis  of  discussions  should  be  disseminated 
as  early  as  possible  in  an  appealing  form,  and  secondly  a  discussion  leader 
was  essential  to  guide  the  deliberations  with  a  firm  but  gentle  hand. 
It  gives  me  particular  pleasure  to  thank  Dr.  J.  G.  Kane,  Dr.  N.  G.  C'hatterji 
and  Dr.  R.  Sankaran  who  have  given  their  valuable  time  and  experience 
to  act  as  discussion  leaders  during  the  next  two  days.  On  my  own  behalf, 

I  should  also  like  to  thank  my  younger  colleagues  in  this  Laboratory  who 
have  organised  this  seminar  largely  on  their  own  initiative  and  mostly  during 
my  absence  abroad.  Once  again,  I  welcome  you  all  and  wish  you  fruitful 
deliberations  during  the  ensuing  sessions. 


INAUGURAL  ADDRESS 

by 

S.  B.  P.  Pattabhirama  Rao 
Minister  for  Education,  Government  of  Andhra  Pradesh 


Dr.  Husain  Zahecr  and  Friends  : 

It  is  mv  pleasant  duty  to  inaugurate  this  seminar  this  morning.  I  am 
particularly  happy  to  be  present  here  for  this  inauguration,  because  I  am 
interested  in  the  problem  of  castor  for  three  reasons.  Firstly,  I  happen  to 
be  the  Clhairman  of  the  Executive  Council  of  the  Regional  Research  Labo¬ 
ratory  at  Hyderabad  and  naturally  I  am  keen  on  the  development  of  castor- 
seed,  its  products,  its  economics,  etc.  Secondly,  Andhra  Pradesh  with  nearly 
9  lakh  acres  under  castor,  produces  about  half  the  castor  grown  in  the  coun¬ 
try.  India  and  Brazil  are  the  two  major  castor-producing  countries  in  the 
world  and  till  recently  almost  all  the  castor  oil  produced  in  India  used  to 
be  exported  to  the  United  States  of  America,  securing  the  much-needed  hard 
currency.  .\nd  thirdly,  the  castor  trade  recently  received  a  jolt  from  foreign 
competition  ;  Brazil  by  its  proximity  to  the  United  States  of  America  as  well 
as  by  export  subsidy  has  captured  the  United  States  market.  Added  to 
this,  the  LInited  States  itself  has  turned  her  eye  on  castor  production  and 
last  year  grew  about  20  per  cent  of  her  requirement.  Today,  therefore, 
both  the  scientific  and  economic  aspects  of  this  cash  crop,  castor,  command 
our  immediate  attention.  All  the  same,  there  is  nothing  to  be  scared  of  in 

the  present  situation  even  (hough  we  mav  be  graduallv  losing  our  castor 
trade.  '  '  '  ' 


.\11  these  days  we  have  been  exporting  castor  oil  with  its  unpleasant 
odour  from  which  all  of  us  ran  away  during  our  childhood.  But  now 
we  nail  have  to  explore  the  possibilities  of  further  utilisation  of  castor  oil 
lor  the  manufacture  of  more  useful  industrial  products.  I  am  told  that 
castor  oil  can  be  used  for  the  manufacture  of  lubricants  for  jet  engines  nylon 
jXMfumes,  synthetic  weuing  agents  and  so  on.  I  am  sure  the  scientisrs  anc! 
in^tU^  ‘issembkxl  here  would  help  the  utilisation  of  the  surplus  castor 
the  country  Ibr  a  better  and  more  valuable  industrial  product  Mav  be 
^e  temporary  loss  of  our  foreign  market  can  be  turned  to  eccu  om  c 

tf-y'TT'  economy  of  exporting  raw  mZl 

eaincunVZugirihir'^^^^^^^  tZ^’^Ioi^ttua"  dA  indiistrial 

that  the  present  assemhlx’  i  i  •  -n  ncl,  I  am  confident 

-  -'H-v  .houidt' r::" .  wh„iehe.nodiy.  u 

<>f  iknSc'n*ror'V'‘‘'‘‘^  '"’P™''''  ‘•'c  qualily 

included  in  the  State  Plan  The  oilseed  ^  number  of  schemes 

lan.  I  he  oilseeds  development  scheme,  the  oilseeds 
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extension  scheme,  the  upgrading  of'  tJie  Agricultural  Research  Station  at 
designed  to  augment  oilseeds  production,  including  castor. 
1  his  IS  to  be  done  through  organisation  of  oilseed  farms,  and  intensive  pro¬ 
paganda  for  and  demonstration  of  the  use  of  improved  seed,  adequate 
manuring,  proper  intercropping,  plant  protection  measures  and  improved 
methods  of  cultivation.  In  the  1  hird  Plan  too,  we  have  sevTral  schemes: 
to  run  two  zonal  nucleus  seed  farms  for  the  production  of  groundnut  and 
castor  seeds  ;  to  establish  a  Research  Station  on  oilseeds  development  and 
extension  schemes  ;  and  to  test  and  demonstrate  the  response  of  castor  to 
chemical  fertilisers.  We  expect  that  total  production  of  all  oilseeds,  in¬ 
cluding  castor,  will  increase  by  about  l.a  lakh  tons  during  the  Third  Plan. 
It  will  be  your  job  to  find  out  ways  and  means  for  effective  utilisation  of  all 
this  oil  in  the  manufacture  of  industrial  prcKlucts. 

I  am  very  happy  to  find  that  our  Laboratory  at  Hyderabad  had  taken 
up  the  task  of  organising  the  seminar  in  this  city  and  for  this,  our  thank.^ 
are  in  no  small  measure  due  to  Dr.  Zaheer,  the  Director.  I  would  request 
you  now  to  go  ahead  w  ith  the  more  serious  job  of  discussing  your  technical 
problems. 

I'hank  you. 


VOTE  OF  THANKS 


by 

Baldev  Singh 

Regional  Research  Laboratory,  Hyderabad 


Shri  Pattabhirama  Rao,  Dr.  Zaheer,  Delegates  to  the  Seminar,  Ladies  and 
Gentlemen  : 

It  gives  me  great  pleasure  to  propose  a  vote  of  thanks. 

I  should  first  like  to  thank  Shri  Pattabhirama  Rao  for  very  kindly 
accepting  our  invitation  to  inaugurate  this  seminar,  despite  the  busy  life 
that  a  minister  has  to  lead.  We  are  grateful  that  he  could  find  the  time  to 
be  with  us  today.  Next,  I  should  like  to  thank  the  delegates  to  the  seminar 
who  have  very  kindly  responded  to  our  invitation  and  come  to  Hvderabad 
to  participat^e  in  the  deliberations.  We  have  been  experimenting  with  the 
^  organisation  of  these  deliberations  in  our  last  symposium  on 
Cottonseed  and  its  By-Products  held  in  December  1958.  We  had  then 
invited  research  papers,  and  circulated  them  in  advance  ;  at  the  symoosium 
Itself  only  discussions  based  on  these  papers  took  place.  This  time^  we  have 

benefit  to  research  and  to  the  industries  connected  wiThca'^tor.''” 

Bioiogitr^o't;!  rdira^s^attd^t”  t'^'^ 

Industries— for  their  verv  kind  rnntriK  ^  Pharmaceuticals,  and  Arvan 
‘At  Home- being  arrangetl  this  ^Penses  of  the 

laboration  with  them  in  the  field  of  rcsrarch  and  ^  ‘^creasing  col- 

wtll  be  profitable  both  to  .hemlnTm^he  ^XoraZ; 

colleagues  in  'thts''La®bo'?am?y''^hn  'arl  responsibr'f h'' 
vaiKe  brochure,  and  to  the  Cafeteria  Prt  ^  .”^’hle  for  bringing  out  the  ad- 
staff  who  have  extended  their  co-operatioiT^'^h  ^  other  members  of  the 
Lasdy  I  should  like  to  extend  my  tha,^^"  "  V  "  of  the  seminar. 

for  having  responded  to  our  invitaUon  to  at  00^-  0  gentlemen, 

It  a  success.  “  attend  this  function  today  and  make 
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SECTION  A 


I 

CASTOR  OIL 


Questions  Raised 

1.  What  are  the  present  uses  of  castor  oil  in  India,  percentage-wise  and  tonnage- 
wise  ?  Could  any  of  these  be  stepped  up  by  making  improved  products  [e.g. 
improved  DCO)  ? 

2.  What  is  the  tonnage  of  dehydrated  castor  oil  produced  in  India  ?  What  are 
the  uses  to  which  it  has  been  put  ?  What  is  the  tonnage  used  in  the  paint 
industry  vis-a-vis  other  drying  oils  ? 

What  are  the  reasons  for  dehydrated  castor  oil  not  enjoying  greater  popularity 
than  at  present  ? 

4.  What  are  the  present  uses  of  castor  oil  in  the  U.  S.  A.  ? 

5.  Can  any  of  these  newer  uses  be  started  immediately  in  India  ?  Do  we  have 
enough  technical  know-how  ?  What  is  the  demand  for  products  under  these 
new  outlets  in  India  and  abroad  ? 


6.  Are  there  any  other  known  fields,  such  as  those  mentioned  below,  in  which 
the  use  of  castor  oil  can  be  investigated,  where  an  Indian-made  product  would 
undersell  a  foreign  ? 


(a)  Perfumes  {type,  quantity  used,  economics  of  production). 

[b)  Lubricants  {types  using  castor  oil,  quantities  used,  costs). 

{c)  Detergents  {Turkey  Red  oil,  quantities  used  in  India  and  abroad,  prices). 

{d)  Foams  {types,  basis  of  use  of  castor  oil,  work  being  done  abroad). 

{e)  Hydrogenated  castor  oil  {use  in  lubricant  greases  and  as  a  dispersing  agent 
in  paints). 


7.  What  are  the  Hems  above  needing  research  {laboratory  or  cost-engineering)? 
Are  they  worth  doing?  Would  industry  aid  such  research  financially  ? 


8. 


What  are  the  present  research  lines  on  castor  oil  in  India  which  are  complete, 

very  soon,  which  may  have  practical  value  as  an 
outlet  for  castor  oil  within  the  country  ? 
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1. 


Notes  Reccircd 

Uses  of  Castor  Oil  in  India  and  Possibilities 


Castor  oil  is  used  in  India  for  axle  lubrication,  manufacture 
etc.,  textiles,  leather,  etc.,  and  medicines. 


of  paints, 


{Ministry  of  Commerce  &  Industry,  New  Delhi) 

2.  5000  tons  of  castor  oil  are  used  for  preparing  Turkey  Red  oil,  about 
3000  tons  for  the  manufacture  of  soap,  2000  tons  for  the  manufacture 
of  refined  and  perfumed  hair  oil,  1000  tons  for  the  manufacture  of  dis¬ 
infectants,  2000  tons  for  medicinal  purposes. 

{Laxminarayan  Inst,  of  Tech.,  Nagpur) 

3.  Castor  oil  is  mainly  used  in  India  for  the  following  :  (1)  Illumination 

(2)  Lubrication  (3)  Emollient  for  skins  and  leathers  (4)  Turkey  Red  oil 
(5)  Dehydrated  castor  oil  (0)  Hydraulic  brake  fluid  (7)  Soaps,  cosmetics, 
pharmaceuticals.  Foreign  export  of  these  products  should  be  possible. 

{K.  K.  Dole,  Poona) 

4.  Preparation  of  an  improved  DCO  may  step  up  consumption  of  castor 
oil  for  this  purpose.  Manufacture  of  water-white  DCO  fatty  acids 
may  also  result  in  some  sales,  but  nothing  definite  can  be  stated  now. 
The  production  and  consumption  of  monomeric  dehydrated  castor 
oil  should  also  increase  the  sales. 

{Swaika  Oil  Mills,  Calcutta) 

0.  It  should  be  possible  to  process  castor  oil  into  nylon-intermediate  or 
nylon  itself  in  India. 

We  have  no  precise  data  in  regard  to  the  uses  of  castor  oil  for  the  manu¬ 
facture  of  detergent  foams,  lubricant  greases,  etc.  vis-a-vis  the  prices  of 
foreign  products.  The  prospects  of  processing  castor  oil  into  nylon 
intermediate  or  nylon  would  be  of  interest  to  the  industry. 

{Ministry  of  Commerce  &  Industry,  New  Delhi) 
Use  of  Castor  Oil  in  the  U.  S.  A. 

1.  Castor  oil  is  used  in  the  U.  S.  A.  in  many  fields  :  Castor  oil-based 
urethanes  ;  preparation  of  perfumery  products  such  as  amylcinnamic 
aldehyde  from  heptaldehyde  for  soap  perfumes  (1,25,300  lb.  in  1947); 
heptyl  alcohol  and  its  esters  ;  ocnanthic  or  heptoic  acid  and  its  esters. 
Another  important  material  from  heptaldehyde  is  nonalactone,  and 
acetals  of  the  heptaldehyde.  Undccalactone  from  unclecylenic  acid 
and  esters  of  undccylcnic  acid  arc  useful  ingredients  of  both  perfumes 
and  flavouring  essences. 
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Nylon-11  is  made  commercially  in  France  and  Italy  for  use  in  plastics 
and  fibres.  Scbacate  lubricants,  paints,  varnishes  and  resins,  etc.  are 

useful  products.  ^ 

[Laxminarayan  Inst,  of  Tech.,  Nagpur) 

2.  Castor  oil  is  mainly  used  in  the  U.  S.  A.  for  the  following  :  (1)  Adhe¬ 

sive  cements  (2)  Alkyds  (3)  Plasticizers  (4)  Cutting,  dielectric  or  conden¬ 
ser  oils  (5)  Greases  and  lubricants  (6)  Dehydrated  castor  oil  (7)  Cosmetics 
and  pharmaceuticals  (8)  Printing  inks,  polishes  and  waxes  (9)  Rubber 
and  rubber  substitutes,  etc. 

(A’.  K.  Dole,  Poona) 


3.  The  important  industrial  uses  of  castor  oil  in  the  U.  S.  A.  are  : 

(a)  In  the  manufacture  of  sulphonated  castor  oil  (also  known  as  Turkey 
Red  oil).  This  oil  is  used  in  textile  printing  and  for  fini.shing  cotton, 
linen,  silk  and  leather. 


(b)  Castor  oil  is  used  in  the  manufacture  of  certain  varieties  of  soaps, 
imitation  leather,  fly-paper,  typewriter  inks  and  special  lubricants. 


(c)  Castor  oil  was  formerly  used  for  lubricating  aircraft  motors.  Mineral 
oil  has  now  replaced  castor  oil  for  this  purpose. 


(d)  Considerable  quantities  of  castor  oil  are  used  in  the  manufacture 
of  nitrocellulose  baking  finishes  and  hydraulic  brake  fluids. 


(e)  Sebacic  acid  is  manufactured  in  the  U.  S.  A.  by  high-temperature 
fusion  of  castor  oil  with  caustic  soda.  Sebacic  acid  is  also  one  of 
the  raw  materials  required  for  the  synthesis  of  nylon. 


(f)  Large  quantities  of  castor  oil  arc  converted  into  dehydrated  castor 
ml  which  IS  sold  as  drying  oil  under  various  trade  names  for  use 
by  paint,  enamel  and  varnish  manufacturers.  Dehydrated  castor 
ml  IS  used  in  the  manufacture  of  oiled  fabrics,  linoleum,  patent 
leather,  printing  ink  and  lithographic  varnishes.  Dehydrated 

c:::rr  “nrr  u!  s° 


(«) 


Castor  oil  is  used  for 
genated  castor  oil  is 
ointments. 


rnedicinal  purposes  as  a  purgative.  Hvdro- 
sulphonated  and  used  in  the  preparation  of 


S-Tc:;hoH^‘'a”']'o:rdn“'  “ato 

in  the  manufacture  of  aromatic  pcrfLcs. 


[Ministry  of  Commerce  &  Industry,  New  Delhi) 
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4.  Some  aspects  of  the  uses  of  castor  oil  in  the  U.  S.  A.  are  given  below  : 

(a)  Distribution  of  uses  of  castor  oil  in  the  U.  S.  A.  in  ig^8 : 

Million  lb.  % 


Surface  coatings  56  45 

Plastics  &  plasticisers  24  19 

Lubricants  17  13 

Surfactants  9  7 

Hydraulic  fluids  6  5 

Cosmetics  and  pharmaceuticals  2  2 

Miscellaneous  11  9 

Total  125  100 


(b)  Urethane  foams.  Development  work  is  in  progress  on  the  use  of  castor 
oil  to  produce  urethane  foams  (which  resemble  rubber  latex  foams) 
by  reacting  isocyanates,  made  by  Du  Pont  and  Mowbay,  with 
compounds  containing  oxygen.  About  75  million  lb.  of  such 
urethane  foams  are  produced  annually  in  the  U.  S.  The  majority 
of  these  are  rigid-type  foams  which  arc  derived  from  cheap  raw 
materials  (polyethers,  made  by  Dow,  Union  Carbide  and  Atlas 
Powder  Company).  At  present  this  constitutes  93°(,  of  all  polyure¬ 
thane  foams.  The  remaining  7%  of  polyurethane  foams  are  of 
the  flexible  type  which  are  used  for  furniture,  automobiles,  mattresses, 
etc.  Research  work  is  in  progress  to  use  castor  oil  for  producing 
such  flexible  foams  by  reaction  with  isocyanate. 


(c)  Use  of  sebacic  acid  in  jet  aircraft.  20,000  tons  of  castor  oil  are  being 
used  in  the  U.  S.  A.  to  prepare  by  alkali  fusion  some  9,000  tons  of 
sebacic  acid,  of  which  7,000  tons  arc  used  for  preparation  of  nylon 
and  plasticizers  and  2,000  tons  to  make  dioctyl  scbacate  (di-2-ethyl- 
hcxyl-scbacate).  Dioctyl  scbacate  is  used  as  a  lubricant  in  jet 
aircraft  since  it  maintains  its  viscosity  at  temperatures  varying  from 

_ 65°  to  +400°  C.  This  use  is  likely  to  continue  and  to  extend, 

since  most  civilian  airlines  in  the  U.  S.  A.  arc  also  taking  to  turbo-jet 
and  turbo-prop  aeroplanes.  There  is  also  a  possibility  of  use  in 
motor  cars  as  hydraulic  brake  fluids,  transmission  fluids  and  crank¬ 
case  oils.  They  may  also  find  use  in  the  new  ashlcss  detergents 
which  are  added  to  ordinary  mineral  oils  to  get  improved  deter¬ 
gency  and  improved  viscosity.  The  cost  of  d.octyl  sebacatc  m 
the  U.  S.  A.  is  60  cents  per  lb.  and  of  sebacic  acid  69  cents  ptr  1  . 
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(d)  Use  of  castor  oil  in  nylon.  The  nylon  is  of  the  6-1  yp  ,  produced 
^  bv  coupline  sebacic  acid  with  hcxamethylene. 

under  the  fame  of  Rilsan  by  the  Societe  Organico  in  Marseilles, 
France,  to  the  extent  of  3-4  thousand  tons  of  monomer  annually. 

[Reg.  Res.  Lab.,  Hyderabad) 

5.  (a)  Castor  oil  is  generally  processed  in  some  manner  before  its  con- 

sumption  as  a  finished  product.  These  procepes  include,  sul- 
phonation  (to  Turkey  Red  oil,  used  for  the  dyeing  and  finishing 
of  fabrics);  oxidation  (for  “blown”  oils  for  the  plasticization  of 
lacquer,  artificial  leather,  coated  fabrics,  oilcloth  and  similar  pro¬ 
ducts)  ;  dehydration  (to  dehydrated  castor  oil,  for  use  in  protective 
coatings)  ;  hydrogenated  castor  oil  (for  use  in  ointments,  cosmetics 
and  polishes) ;  saponification  (to  soaps)  ;  and  other  more  complex 
processes. 

Medicinal  castor  oil  forms  a  minor  fraction  of  total  consumption. 


Due  to  improved  techniques  and  equipment,  today  the  production 
of  dehydrated  castor  oil  is  by  far  the  largest  single  use  of  castor  oil. 
The  term  dehydrated  castor  oil  denotes  a  drying  oil. 


Several  patents  have  been  taken  to  cover  improved  processes  to 
make  dehydrated  castor  oil,  such  as: 

U.  S.  Patent  1,892,258  (Dec.  27,  1932),  H.  Ufer. 

U.  S.  Patent  1,942,778  (Jan.  9.  1934),  J.  Scheiber. 

U.  S.  Patent  1,979,495  (Nov.  6,  1934),  J.  Scheiber. 

U.  S.  Patent  2,212,385  (Aug.  20,  1940),  J.  S.  Brod. 

U.  S.  Patent  2,278,425  (April  7,  1942),  I.  M.  Colbeth. 

In  recent  years  saponified  castor  oil  has  found  increasing  use  as 
a  raw  rnaterial  for  chemical  synthesis.  For  example,  it  is  a  source 
of  dibasic  acids,  such  as  sebacic,  suberic,  and  azelaic,  used  for  con¬ 
densation  polymers  of  the  nylon  type,  and  also  of  many  other  chemi¬ 
cals  useful  as  emulsifying,  cleansing  and  flotation  agents  (Kirk  & 
Othmer.  Vol.  3,  p.  240-244). 

(b)  By  hydrogenation,  castor  oil  can  be  hardened  to  yield  a  somewhat 
wax-like  fat  melting  at  about  85-87°  C.  The  melting  point  of 
carnauba  wax  is  83-91°  C.  Carnauba  wax  is  an  imported  article 
and  Its  annual  import  is  as  follows  : 


Quantity  (cwt.) 

Value  (Rs.) 

1957 

1,676 

6,62,468 

1958 

2,159 

8,76,028 

1959 

2,440 

10,05,640 
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It  would  be  interesting  to  carry  out  work  on  hydrogenation  of 
castor  oil  under  various  conditions  and  study  the  qualhies  of  pro 
ducts  with  a  view  to  find  out  its  use  as  a  substitute  for  carnauba  wax 
or  other  waxes  (Kirk  &  Othmer,  Vol.  3,  p.  24  4) 

{National  Research  Development  Corporation  of  India,  New  Delhi) 
Research  work  in  India  on  Castor  Oil 
Laxminarayan  Institute  of  Technology,  Nagpur 


Research  on  the  following  lines  was  carried  out  on  castor  oil  and 
castor  oil  products  at  the  Laxminarayan  Institute  of  Technology 
Nagpur  University  : 

(a)  Sulphation  of  castor  oil  and  its  fatty  acids  was  carried  out.  The 
extent  of  hydrolysis,  and  the  degree  of  addition  of  sulphuric  acid 
to  the  double  bond  and  to  the  hydroxy  group  was  determined. 

(^)  Ricinoleic  acid  ol  99%  purity  was  obtained  by  the  urea  fractionation 
method. 


(c)  During  hydrogenation  of  castor  oil  fatty  acids  by  hydrazine  hydrate, 
it  was  found  that  only  the  ethylenic  linkage  was  reduced  leaving 
the  hydroxy  group  untouched. 

(d)  Pyrolytic  cracking  of  castor  oil  at  a  temperature  of  350°  C  was  carried 
out  in  an  electrically-heated  column. 

(e)  Work  on  pyrolytic  cracking  and  preparation  of  perfumery  products 
is  planned  for  the  future. 


2.  Department  of  Chemistry,  Fergusson  College,  Poona 

(a)  Dehydration  of  castor  oil,  carried  out  using  various  sulphonic  acids, 
showed  that  increase  in  the  number  of  acidic  groups  in  the  catalyst 
increases  the  rate  of  dehydration  of  the  castor  oil  and  also  allows 
the  dehydration  to  be  carried  out  at  a  lower  temperature.  Phos¬ 
phoric  acid,  phenol-substituted  sulphonic  acids,  dimethyl  and 
diethyl  sulphates,  and  chlorides  of  sulphonic  acids  gave  pale-coloured 

DCO. 

(b)  In  addition  to  the  various  factors  that  have  been  so  far  suggested 
for  the  after-tack  of  DC:0,  a  few  more  factors  are  suggested.  The 
formation  of  an  intermediate  ester  with  the  catalyst,  and  the  effect 
of  a  particular  catalyst  in  promoting  inter-molecular  or  intra¬ 
molecular  polymerization,  are  also  factors  cpntrolling  the  after-lack 
of  DCO.  Solvent-segregation  of  DCO  using  solvents  like  isoproply 
alcohol  was  carried  out.  The  first  two  fractions  have  superior 
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drying  properties,  and  the  third  fraction  is  "^^Ant^^a^ 

supports  Lilley  and  Carter’s  theory  of  after-tack 

quinone  and  iodine  were  used  as  isomerisation  catalysts  for  DCO. 
The  catalyst  used  for  dehydration  affects  the  subsequent  isomerisa¬ 
tion  reaction  which  has  been  found  to  be  a  reversible  reaction. 


3.  Regional  Research  Laboratory,  Hyderabad 

(a)  Laboratory  and  pilot-plant  work  were  carried  out  on  the  dehy¬ 
dration  of  castor  oil  using  sodium  bisulphate  as  catalyst.  Using 
only  sodium  bisulphate,  dark-coloured,  high-acid  value  DCO  with 
heavy  after-tack  is  obtained.  By  the  use  of  sodium  bisulphite 
along  with  the  catalyst  and  by  treatment  of  the  oil  after  dehydrition 
with  alkaline  substances,  DCO  of  light  colour,  low  acid  value  and 
very  little  after-tack  was  obtained.  The  DCO  dries  in  less  than 
3  hours. 

The  production  of  a  low-viscosity  monomeric  DCO  has  also  been 
carried  out.  By  the  use  of  suitable  modifying  agents  and  inhibitors, 
it  was  found  possible  to  inhibit  the  polymerisation  of  the  DCO 
during  dehydration,  so  that  monomeric  DCO  of  viscosity  1.25-1.5 
poises  (30°  C)  was  obtained.  This  was  found  to  dry  in  2-2.5  hrs. 
and  to  be  practically  free  of  after-tack. 


Use  of  these  DCOs  in  varnishes,  paints  and  synthetic  resins  has 
shown  that  the  use  of  monomeric  DCO  confers  specially  superior 
properties  to  the  end-products. 

(b)  Modification  of  DCO  by  styrenation.  DCO  can  be  modified  with  an 
optimum  of  35  -  60  per  cent  of  styrene  in  3  -  6  hours  at  180  -  260°  C 
using  as  catalyst  3-6  per  cent  of  benzoyl  peroxide  depending  on  the 
weight  of  styrene.  The  use  of  moderating  solvents,  such  as  turpen¬ 
tine  fractions  rich  in  pinenes,  is  only  necessary  when  high  levels  of 
styrene  arc  employed. 

The  films  of  the  copolymers  dry  hard  rapidly  and  show  good  water, 
alkali  and  acid  resistance. 


(c)  Hydrogenation  of  castor  oil.  Appropriate  conditions  have  been  worked 
out  for  the  hydrogenation  of  castor  oil  so  that  the  maximum  of 
12-hydroxystcyic  acid  is  obtained.  The  use  of  alcohol  solvent 

during  the  hydrogenation  does  not  appear  to  contribute  much  useful 
pu  rposo  • 

1  he  fatty  acids  of  hydrogenated  castor  oil,  or  preferably  12  -  hvdroxv 
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(d)  Tnricinolnn  and  ricinoleic  acid  from  castor  oil.  A  good  quality  of  castor 
oil  consists  of  about  70%  of  triricinolcin  (glycerides  containing  all 
hree  rjcinoleic  groups  and  30%  of  diricinoleins  (glycerides  with 
two  ricmoleic  groups  plus  one  other  fatty  acid  like  oleic,  linoleic  or 
saturated).  By  extracting  castor  oil  with  petrol  ether  40®  -  60°C  or 
with  hexane,  these  diricinoleins  can  be  removed  as  the  soluble 
tractions,  leaving  behind  the  triricinoleins  in  60-70%  yield.  This 
can  be  done  by  batch  or  continuous  extraction.  The  triricinolcin 
obtained  contains  98  -  99%  ricinoleic  acid,  and  has  a  higher  acetyl 
value  (160)  and  viscosity  (6.3  poises)  and  a  lower  I.  V.  (80)  than 
castor  oil. 


From  such  triricinolcin,  ricinoleic  acid  of  good  quality  can  be  pre¬ 
pared  by  saponification  and  acidification.  The  small  amount  of 
dihydroxystearic  acid  present  precipitates  to  the  bottom  on  keeping 
overnight. 


From  castor  oil  fatty  acids,  ricinoleic  acid  can  also  be  obtained  by 
urea  adduction.  Saturated  and  oleic  acids  arc  first  removed  as  a 
urea  adduct  precipitate,  leaving  in  solution  ricinoleic  acid  containing 
linoleic  acid.  A  second  adduction  will  now  give,  as  urea  adduct 
precipitate,  50%  of  ricinoleic  acid  of  high  purity. 

(e)  Utilisation  of  hydroxy  compounds.  Systematic  work  is  in  progress  on  the 
utilisation  of  various  hydroxy  products  derived  from  castor  oil. 
These  hydroxy  products  are  prepared  using  hydrogen  peroxide  (now 
made  in  Bombay)  and  glacial  acetic  acid  or  acetic  anhydride.  The 
trihydroxy  fatty  acids,  triglycerides  and  alcohols  made  from  castor 
oil  have  been  tested  in  ester  and  alkyd-type  surface  coatings.  The 
glycerides  gave  a  particularly  good  alkyd  product.  Utilisation  of 
these  hydroxy  materials  by  oxidation,  dehydration  and  sulphation  is 
under  study.  Short-chain  hydroxy  products  made  from  castor 
oil  derivatives  arc  also  under  study  on  similiar  lines. 

(f )  Castor  fatty  alcohol  as  an  excellent  wetting  agent.  The  fatty  alcohol  derived 
from  castor  oil  is  an  excellent  wetting  agent,  about  1.5  times  as 
effective  as  lauryl  sulphate.  It  is  as  good  a  detergent  as  the  latter 
and  has  similar  powers  of  emulsification.  Its  foaming,  suspending 
and  surface  tension-lowering  powers  arc  less  than  that  of  lauryl 
sulphate.  Particularly  because  of  its  exceptional  wetting  power  the 
product  should  have  value  as  a  surfactant  base. 

Castor  oil  was  converted  to  the  corresponding  alcohols  for  this  study 
by  the  sodium  reduction  method,  which  is  not  yet  industrially 
feasible  in  this  country.  I  he  other  method  of  preparation  of  fatty 
alcohols,  viz.  by  using  hydrogen  under  high  pressure,  is  under  study 
in  the  Laboratory.  This  is  potentially  feasible  in  India. 

(k)  Arylalkyl  products  from  castor  and  other  oils.  Ihe  alkyl  chains  used 
for  coupling  to  an  aryl  nucleus  in  order  to  produce  detergent  bases 
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arc  usually  about  12  carbon  atoms  in  chain  length.  Alkyl  chains 
of  similar  chain  length  which  may  be  obtained  from 
include  undccylcnic  acid  and  alcohol,  monobasic  acids,  dibasic  ac  d 
half-esters  and  fatty  alcohols.  These  arc  being  converted  to  acyl 
chlorides  and  coupled  with  suitable  benzene  derivatives  to  give 
neutral  compounds,  which  may  be  sulfonated  to  surfactant  predicts. 
A  series  of  such  compounds  arc  being  prepared  for  testing.  One 
advantage  of  the  straight  alkyl  chain  of  these  products  derived  from 
fats,  as  compared  to  the  branched  alkyl  chain  of  the  usual 
petroleum-based  products,  is  that  the  former  are  biologically  oxi¬ 
dised  and  do  not  build  up  foam  when  discharged  into  sewage  for 
disposal. 


(h)  Glycerides  containing  ricinoleic  acid.  Tri-,  di-,  and  mono-ricinoleins, 
prepared  cither  by  synthesis  (to  obtain  pure  products)  and  by 
glyccrolysis  (to  obtain  mixtures  with  a  high  proportion  of  one  pro¬ 
duct),  are  being  evaluated  for  their  surface-active  properties. 
Since  all  the  three  products  contain  a  total  of  3  hydrophilic  groups, 
situated  cither  on  the  long  chain  or  in  the  glycerol  moiety,  the  com¬ 
parative  surfactant  properties  should  be  of  great  interest. 


(i)  Castor-modified  alkyd  resins 


(i)  Straight  alkyd  resins.  Non-drying  short-oil  alkyd  resins  of 
excellent  transparency  and  colour  were  obtained  using  castor 
oil  at220-230°C, while  drying-type  resins  wercformcdat270-280°C 
probably  by  dehydration  of  the  oil  in  situ  at  the  higher  tempera¬ 
ture.  Resins  obtained  at  270°C  gave  tack-free  films  in  less 
than  30  minutes.,  while  those  obtained  at  the  low’cr  temperature 
had  residual  tackiness.  Baked  castor  oil  alkyds  possessed  high 
gloss,  good  flexibility,  excellent  adhesion,  high  scratch  hardness 
and  resistance  to  water,  acids  and  alkalis.  Work  is  in  progress 
to  prepare  drying-type  castor  alkyds  of  66  per  cent  oil-length 
using  sodium  bisulphatc  as  the  dehydrating  agent  in  situ;  at 
20.'5°C  dark  products  were  obtained,  but  at  lbo°C  pale-coloured 
products  resulted. 


(n)  Z)C0  alkyds  via  the  monoglyceride.  Short-oil  DCO-glycerol 

alkyds  prepared  by  the  monoglyceride  method  gave  a  heavy 

vvnnklc  finish  on  stoving  at  120°C  for  30  minutes.  Pentaerythritol 

edkyds  dried  faster  than  those  from  glycerol.  Monomeric 

UCO  alkyds,  unlike  those  from  ordinary  (higher  viscosity) 

DCO,  were  decidedly  tack-free.  Alkyds  of  high  viscosities  and 

low  acid  values  were  obtained  using  monomeric  DCO  without 
any  risk  of  gelation.  "uuoiu 
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intact.  Paints  prepared  from  monomeric  DCO  are  comparable 
to  those  prepared  from  straight  castor  oil.  Using  either  litho- 
phone  or  lithophonc  with  zinc  oxide,  no  failure  of  the  paints 
was  observed  either  from  castor  oil  or  from  monomeric  DCO. 

4.  Shri  Ram  Institute  for  Industrial  Research,  Delhi 

(a)  Dimer  acids.  Pure  linoleic  acid  or  an  acid  mixture  rich  in  linoleic 
and  linolenic  acids,  such  as  those  derived  from  linseed  and  safflower 
oils,  have  been  polymerised  to  dilinoleic  acid  in  the  presence  of  a 
catalyst  capable  of  producing  free  radicals,  e.g,  benzoyl  peroxide. 
This  type  of  polymerisation  is  called  addition  polymerisation.  In  the 
cases  just  mentioned,  saturated  or  oleic  acid  monomers  have  to  be 
removed  by  distillation  to  obtain  the  dilinoleic  acid.  If  ricinoleic 
acid  derived  from  castor  oil  is  heated  at  high  pressure  with  the 
catalyst  in  the  presence  of  moisture,  it  first  dehydrates,  and  the 
linoleic  acids  thus  formed  then  dimerisc  to  give  90-95%  dilinoleic 
acids,  and  there  is  no  problem  of  removing  monomers.  The  process 
is  covered  by  Indian  Patent  70,174  (1959). 

Ve^  encouraging  results  have  been  obtained  in  synthesising  poly¬ 
amide  resins  from  these  dilinoleic  acids.  Other  known  uses  arc  in 
surface  coatings,  where  they  can  replace  both  oils  and  phthalic 
anhydride;  in  synthesis  of  resins  like  polyesters,  polyurethanes,  etc; 
and  by  condensation  with  glycols  to  give  excellent  lubricating  oils 
and  mould-releasing  compounds. 

(b)  Alkyl  -  Aryl  syndet  from  castor  oil  fatty  acids.  Demand  for  synthetic 
detergents  is  steadily  growing  all  over  the  world,  and  a  beginning  has 
already  been  made  for  their  commercial  manufacture  in  India. 
However,  of  all  the  syndets  available,  those  based  on  dodccyl  benzene 
command  the  highest  sale.  Since  this  particular  raw  material  is 
a  product  of  the  petrochemical  industry,  its  indigenous  production 
is  not  expected  to  materialise  in  the  near  future.  Consequently  an 
attempt  was  made  to  synthesise  from  castor  oil  fatty  acids  a  syndet 
having  close  structural  resemblance  to  dodecyl  benzene  sulphonic 
acid. 

Using  sulphuric  acid  as  a  condensing  agent,  the  hydroxyl  group  of 
ricinoleic  acid  was  replaced  by  an  aryl  group,  and  the  product  was 
later  csterified  and  sulphonated.  The  compound  thus  obtained 
was  quite  soluble  in  water,  showed  good  dispersing  and  surface- 
active  characteristics.  However,  after  compounding  with  the  usual 
‘builders’  it  showed  poor  surfactant  properties  in  comparison  to  a 
market  product.  The  likely  causes  for  this  shortcoming  may  be  the 
action  of  oleum  on  the  double  bond,  incorrect  builder  formulation, 
or  poor  intermediate  purification. 

6.  National  Chemical  Laboratory,  Poona 

(a)  Castor  oil  is  the  starting  material  for  the  production  of  undecylenic 
acid,  heptaldehyde  and  octanol-2.  These  materials  are  used  for 
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the  oroduction  of  valuable  perfumes.  In  the  Organic  Chemistry 
Division  of  the  National  Chemical  Laboratory,  processes  have  been 
developed  for  the  preparation  of  undecylemc  acid,  heptaldetiy 
and  o?tanol-2  and  in  the  Essential  Oils  Division,  octanol-2  has 
been  utilised  for  the  preparation  of  dihydrojasmone  “d  undecylemc 
acid  for  the  dihydroisojasmone  and  r-  nonalactone.  Ihe  proc 
for  the  preparation  of  dihydrojasmone  has  been  patented  and  pilot- 
plant  experiments  are  nearing  completion,  ^^e 
production  will  be  worked  out  after  completion  of  pilot-plant  trials. 
It  is  difficult  to  assess  the  actual  quantity  of  these  materials  consum¬ 
ed  in  India. 


6.  Department  of  Chemical  Technology,  University  of  Bombay 

fa)  Dehydration  of  castor  oil  using  sulphuric  acid  at  low  pressure.  Low-pressure 
dehydration  with  sulphuric  acid  as  the  catalyst  yields  a  product  pale 
in  colour,  quick  in  drying  and  low  in  acid  value.  The  optimum 
conditions  arc  0.15  to  0.30%  sulphuric  acid,  pressure  of  10  mm.  of 
mercury  and  a  temperature  of  250°  C. 

(b)  Miscibility  of  castor  oil  with  some  petroleum  products.  Low-boiling  petro¬ 
leum  hydrocarbons,  kerosene,  white  oils  and  lubricating  oils  have 
been  found  to  be  miscible  with  castor  oil  at  room  temperature  in 
high  as  well  as  in  very  low  concentrations  of  the  castor  oil.  In  the 
intermediate  region,  the  extent  of  miscibility  of  the  two  depends 
upon  the  Aniline  Point  of  the  petroleum  product. 

(c)  Estimation  of  dihydroxystearic  acid  in  castor  oil.  The  oil  is  hydrogenated 
under  conditions  which  will  not  cause  dehydroxylation.  The  hydro¬ 
genated  product  is  converted  to  methyl  esters  and  the  dihydroxy¬ 
stearic  acid  is  estimated  by  using  periodic  acid. 

(d)  High-pressure  hydrogenolysis  of  castor  oil.  Using  cobalt-stabilized  copper 
chromite  (5%),  temperature  of  325°  C  and  pressure  of  2500  p.  s.  i.  g., 
castor  oil  was  converted  into  corresponding  fatty  alcohols  to  the 
extent  of  72%.  There  was  some  dehydroxylation  of  the  secondary 
hydroxyl  group  of  the  ricinoleic  acid  chain. 

(e)  Fatty  acid  composition  of  castor  oil.  By  means  of  a  new  technique 
the  methyl  esters  of  castor  oil  are  separated  into  hydroxy  and  non¬ 
hydroxy  pornons.  These  are  then  analysed  for  1.  V.,  absorption 
in  the  u  traviolet  region,  etc.  from  which  the  fatty  acid  composition 


(f)  H^dygemtion  of  castor  oil.  Using  Raney  nickei  and  dry-reduced 

in  the  mSf  ‘emperatures 

n  tne  range  ot  80-240  C.  The  extent  of  various  reactions  like  satu¬ 
ration,  dehydroxylation,  and  dehydration  has  been  studied. 
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(g)  Hydrogenation  of  castor  oil  in  solvent  media.  TIic  cfTect  of  temperature 

pressure  catalyst  concentration  (Raney  nickel)  and  dilution  on  the 

courec  of  hydrogenation  of  castor  oil  in  presence  of  ethanol  as  a 
medium  has  been  studied.  cumiiui  as  a 


(h) 


Use  of  castor  oilderivatu 
fabric  coatings. 


•cs  as  plasticizers  for  polyvinyl  chloride  in 


(i)  Utilization  of  castor  seed  cake.  Condition  for  the  extraction  of  castor 
seed  proteins  from  defatted  cake  have  been  standardized.  The 
proteins  obtained  are  suitable  for  the  preparation  of  distempers 
oil-bound  water  paints,  etc.  ’ 


(j)  Preparation  of  dehydrated  castor  oil  fatty  acids.  Work  is  in  progress  on  the 
Kinetics  of  the  formation  of  estolides  and  their  subsequent  decom¬ 
position. 


7,  Department  of  Applied  Chemistry,  University  of  Calcutta 


Potassium  permanganate  oxidation  of  a  dilute  solution  of  saponified 
castor  oil  containing  slight  alkali  excess  gave  a  24.6%  yield  of  crude 
and  17.6%  yield  of  pure  azelaic  acid,  the  cost  of  the  latter  working 
out  at  Rs.  20.65  nP.  per  lb.  Nitric  acid  oxidation  of  ricinoleic 
acid  gave  4%  of  sebacic  acid  and  7%  of  azelaic  acid  on  the  weight 
of  castor  oil,  the  cost  of  mixed  acids  working  out  at  Rs.  8.49nP.  per 
lb.  The  di-  and  monoethyl  esters  of  azelaic  acid  were  prepared  as  a 
first  stage  in  the  study  of  such  materials. 


DISCUSSIONS 

J.  G.  Kane:  I  am  indeed  very  happy  to  be  amongst  you  to  join  in  the  dis¬ 
cussion  on  castor  oil,  which  is  a  subject  of  vital  importance.  As  I  sec  it,  the 
gathering  is  made  up  of  practical  men  from  the  industry,  workers  in  research 
laboratories  and  teachers  from  the  universities.  There  arc  veterans  and  there 
are  aspirants  who  arc  full  of  new  ideas  and  there  are  persons  like  me  who  bring 
up  the  rear.  Whatever  our  position  and  whatever  our  contribution  to  the 
subject  under  discussion,  today’s  seminar  is  directed  towards  a  collective  and 
co-ordinated  effort  to  solve  our  problems — one  after  another,  big  or  small. 
The  importance  of  castor  oil  in  the  economy  of  this  country  and  the  advan¬ 
tages  to  be  gained  by  its  increased  utilization  and  exploitation  arc  obvious  to  a 
gathering  like  ours,  and  have  been  stressed  in  the  speeches  this  morning  by 
Dr.  Zaheer  and  Shri  Pattabhirama  Rao. 

The  notes  received  in  reply  to  the  questionnaires  sent  out  earlier  have 
given  us  a  good  deal  of  information  on  these  topics,  enough  at  any  rate  to 
serve  as  a  starting  point  for  discussion  here.  Phis  information  may  be  supple¬ 
mented  here  if  need  be.  I  would  also  like  to  draw  your  attention  to  the 
excellent  chapter  on  the  “C:hemistry  and  Technology  of  Castor  ()il’|  con¬ 
tributed  by  K.  T.  Achaya,  M.  A.  Sivasamban  and  S.  Neclakant  Rao  in  the 
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monograph  on  Castor  written  by  Dr. 
the  Indian  Central  Oilseeds  Committee, 
background  for  today’s  discussion. 


L.  G.  Kulkarni  and  published  by 
This  would  also  serve  as  a  good 


The  subject  matter  for  discussion  in  this  first  session  under  Section  A. 
Castor  oil,  deals  broadly  with  (1)  present-day  uses  of  castor  oil  in  India,  {A) 
present-day  uses  of  the  oil  in  the  U.  S.  A.,  (3)  research  work  already  done  m 
India  on  castor  oil,  (4)  research  work  being  done  currently,  and  (5)  possi¬ 
bilities  for  new  processes  and  new  products  based  on  known  information  or 
on  the  research  work  currently  being  carried  out. 


I  shall  now  deal  briefly  with  these.  We  may  first  consider  the  general 
categories  of  uses  of  castor  oil  irrespective  of  any  particular  country,  and  then 
consider  the  current  uses  in  this  country.  The  uses  of  castor  oil  can  be  classi¬ 
fied  into  four  categories:  (a)  those  in  which  the  oil  is  used  as  such  with  or  with¬ 
out  refining;  (b)  those  in  which  the  unrefined  or  refined  oil  is  mixed  with 
other  ingredients;  (c)  those  in  which  there  is  chemical  transformation  of  the 
oil  not  involving  a  profound  change;  and  lastly,  (d)  those  in  which  there  is 
chemical  transformation  of  oil  accompanied  by  a  drastic  change. 


It  will  be  seen  that  out  of  these  four  categories,  castor  oil  is  being  used  in 
this  country  for  such  uses  as  fall  in  the  first  three  categories.  If  a  greater 
utilization  of  the  oil  is  to  be  aimed  at,  greater  emphasis  has  to  be  given  to  uses 
in  the  fourth  category.  This  naturally  will  depend  on  what  applied  research 
work  is  being  carried  out  in  the  various  laboratories  in  this  country,  and  the 
attitude  of  industry.  Sometimes  industrialists  are  not  satisfied  with  research 
work;  it  is  therefore  for  them  to  specify  the  nature  of  and  priorities  for  the 
research  work  they  need.  Even  processes  brought  up  to  the  pilot-plant  level 
are  not  utilised  by  Indian  industry.  Any  difficulties  experienced  might  be 
discussed  here  so  that  research  work  may  be  smoothly  transferred  to  industry. 
We  may  now  go  into  the  questions  one  by  one. 

Q^.  I :  What  are  the  present  uses  of  castor  oil  in  India,  percentage-wise  and  tonnage- 
wise  ?  Could  any  of  these  be  stepped  up  by  making  improved  products  ? 

(f.  2:  What  is  the  tonnage  of  dehydrated  castor  oil  in  India  ?  What  are  the 
uses  to  which  it  has  been  put  ?  What  is  the  tonnage  used  in  the  paint 
industry  vis-a-vis  other  drying  oils  ? 

(f.  3.  H  hat  are  the  reasons  for  dehydrated  castor  oil  not  enjoying  greater  popularity 
than  at  present  ?  r  r  y 


a)  Dehydrated  Castor  Oil  (DCO) 

K.  T.  Achaya:  The  actual  figures  given  for  the  various  uses  of  castor  oil 
country;  r.  would  appear  that  sonre  tons  of  cl’s, or  oil  a™  used  ,t 
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It  would  be  of  great  interest  to  know  why  DCO  is  used  in  a  crude  form  in 
the  country  and  why  the  improved  types  of  DCO  produced  e.g.  in  our  own 
laboratory,  are  not  being  more  readily  exploited  by  t^he  industry  ? 

N  G.  Chatterji:  The  improved  DCO  produced  by  the  Regional  Research 
Laboratory,  Hyderabad,  was  sent  by  me  to  a  firm  in  Australia  but  nothing 
has  been  heard  from  them  since.  Enquiries  from  foreign  parties  do  come  in 
Irom  time  to  time.  Firms  in  Commonwealth  countries  perhaps  prefer  to 
get  their  processes  from  the  parent  company  usually  in  England,  unless  an 
Indian  process  offers  a  large  economic  advantage. 


The  patents  and  published  papers  do  not  give  sufficient  details  to  enable 
improv’ed  DCO  to  be  prepared  and  sent  to  leading  manufacturers  in  India 
for  actual  tests  by  the  paint  industry. 


Both  light  colour  and  quick  drying  are  necessary  in  a  DCO  to  give,  e.g. 
a  good  alkyd  product.  A  good  product  was  obtained  using  iodine,  but  the 
colour  was  poor.  Best  results  were  obtained  using  diethyl  sulphate  but  the 
colour  was  still  not  quite  as  satisfactory  as  desired. 


Economic  factors  such  as  price,  proximity  of  supply,  etc.  may  also  play 
an  important  part  in  the  development  of  DCO. 


J.  G.  Kane:  T  wo  points  appear  to  have  arisen  so  far: 

a)  If  the  product  produced  as  a  result  of  laboratory  research  is  really 
good,  why  is  there  not  an  increased  internal  consumption  of  DCO  in  India? 
Are  the  prices  of  DCO  based  on  production  method  very  different  in  India 
and  abroad?  Are  any  figures  available?  Do  factors  like  patenting  and  lack 
of  complete  economic  data  come  in  the  way  of  exploitation  of  the  product? 


b)  Even  sulphuric  acid  is  reported  to  be  used  for  dehydration  in  Indian 
industry.  If  so,  the  colour  of  the  product  is  bound  to  be  poor  and  if  such  a 
product  is  still  being  used,  colour  does  not  appear  to  be  a  factor  of  great  im¬ 
portance.  There  is  some  conflict  of  views  here. 


J.  S.  Aggarwal;  In  the  Regional  Research  Laboratory  process,  at  first  a 
mixture  of  sodium  bisulphate  and  sodium  bisulphite  was  used,  but  later  zinc 
dust  was  also  added  as  polymerisation  retardant.  The  use  of  sodium  bisul¬ 
phate  alone  gives  a  dark  colour  but  when  sodium  bisulphite  is  added  and 
vacuum  employed,  the  colour  is  extremely  good.  The  product  is  certainly 
of  good  quality;  high  vacuum  is  very  essential  and  perhaps  this  is  one  of  the 
difficulties  felt  in  its  adoption  by  industry.  The  process  has  been  taken  by  a 
firm  in  Bombay  but  not  exploited  so  far.  The  product  is  being  repeatedly 
prepared  on  a  pilot-plant  scale  for  our  own  laboratory  studies.  In  our 
kperience,  while  there  is  usually  no  after-tack  in  the  product,  an  occasional 
batch  will  yield  an  after-tack  on  drying.  The  colour  continues  to  darken  as 
the  product  is  stored.  Additives  have  been  tried  without  success  so  far. 
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Of  course  linseed  oil  also  darkens  on  storage  but  not  to  the  same  degree. 
Tung  oil  is  superior  in  respect  of  colour  stability,  though,  of  course,  it  would 
not  be  proper  to  compare  DCO  with  tung  oil.  DCO  stands,  as  it  were,  between 

tung  oil  and  linseed  oil. 


K  S  Chari:  The  impression  created  in  the  discussion  today  is  that  the  RRI. 
proems  for  making  an  improved  DCO  is  not  being  adopted  because  vacuum 
is  involved.  But  the  production  of  vacuum  should  not  scare  away  industria¬ 
lists  since  it  is  quite  a  simple  matter  practised  in  industry.  The  pre-costing 
of  DCO  was  based  on  extensive  work  using  a  dehydration  unit  ol  capacity 
7.5  gallons.  Full  information  regarding  the  costing  and  other  data  is  avail¬ 
able  to  anyone  from  the  National  Research  Development  Corporation  of 
India  which  handles  all  patented  processes  developed  in  CSIR  laboratories. 


K.  R.  Varma:  Almost  all  large  oil  industries  use  upto  29  inches  of  vacuum, 
which  is  not  difficult  to  obtain.  Small  industries  may  perhaps  have  difficulty 
in  using  any  process  based  on  vacuum. 


M.  A.  Sivasamban:  There  appears  to  be  a  lack  of  free  exchange  of  information 
between  the  industry  and  research  laboratories.  We  have  gone  round  various 
factories  and  requested  them  to  let  us  know  their  difficulties  but  have  not  had 
very  much  in  the  way  of  response.  One-gallon  samples  of  DCO  were  sent 
round  to  a  very  large  number  of  factories  and  the  test  results  reported  are 
quite  satisfactory,  but  even  so  the  product  has  not  been  exploited.  The  costs 
worked  out  by  us  have  been  published  in  Paintindia  and  by  the  NRDC  ; 
these  show  that  the  cost  of  dehydration  is  about  17  nP  per  lb.  and  the  cost 
of  DCO  Re.  1.06  nP  per  lb.  (loose).  Even  in  the  U.S.A.,  DCO  is  slightly 
costlier  than  linseed  oil.  The  reason  for  lack  of  production  by  the  Bombay 
firm  which  has  licensed  our  patent  may  perhaps  be  due  to  lack  of  machinery 
caused  by  import  difficulties. 


K.  K.  Dole:  Paint  technologists  in  the  country  probably  prefer  to  use 
cheaper  linseed  oil  in  preference  to  any  other  product,  including  DCO  of 
superior  quality.  We  have  published  our  work  showing  that  very  good 
deh'y  dration,  and  products  of  good  colour,  are  obtained  using  either  phospho¬ 
ric  acid  or  a  monophenol  (especially  ortho)  sulphonic  acid.  Being  a  college 
laboratory,  we  work  only  on  a  laboratory  scale,  and  would  like  manufacturers 
to  eontact  us  to  try  out  our  catalysts  on  a  large  scale.  In  regard  to  after-tack 
recent  work  shows  that  any  catalyst  present  as  a  soluble  m'aterial  in  the  oil! 
leads  to  intramolecular  polymerisation  without  increase  in  molecular  weight 

y  5  this  type  of  polvmerisafion 

results  in  after-tack.  Considerably  less  after-tack  is  obtained  if  the  oolymerisa- 
tion  is  intermolecular,  and  the  catalyst  should  be  chosen  accordingly. 

N.  G.  Chatterji:  The  main  obstacle  is  the  reluctanee  of  industrialists 
to  invest  in  a  product  which  does  not  give  quick  returns.  Many  vrars  aeo 
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factories  in  India  get  their  processes  mostly  from  abroad  and 


1  hough  it  has  been  stressed  that  the 


price  difference  is  marginal  between  linseed  oil  and  DCO,  we  tend  to  forget 
the  distinctive  properties  of  a  DCC)  compared  to  a  linseed  oil  product,  e.e. 
superior  resistance  to  water  and  alkali,  though  the  film  is  less  tough.  It 
has  also  been  noticed  that  in  cooking  an  alkyd,  a  distinct  reduction  in  colour 
occurs  in  the  glyccrolysis  stage  and  the  final  product  is  much  lighter  than  can 
be  envisaged  from  the  colour  of  the  starting  oil.  NIoreov'er,  straight  castor 
oil  alkyds  are  as  good  as  DCO  alkyds  if  properly  prepared.  I  would  also 
like  to  stress  what  Dr.  Chatterji  has  remarked,  viz.  that  the  DCO  can  be 
made  in  situ  during  the  rcsinification  stage  of  alkyd  preparation,  though  a 
slightly  darker  alkyd  results. 

J.  S.  Aggarwal:  I  agree  with  Dr.  Naidu  that  in  situ  reactions  are  always 
preferred  if  they  can  be  fitted  into  a  process. 

We  would  be  glad  to  try  Dr.  Dole’s  process  on  a  pilot-plant  scale  if  full 
details  of  the  laboratory  experiments  are  furnished  to  us.  His  technique  of 
continuous  dehydration  can  also  be  enlarged. 

R.  K.  Kochhar:  Improvements  in  products  based  on  DCO  can  also  be 
sought  by  adding  say  10%  of  dimer  acids.  Resulting  films  are  hard  but  flexible, 
\vith  good  alkali  and  water  resistance. 

J.  G.  Kane:  To  summarise,  it  appears  that  though  DCO  may  not  compare 
with  tung  oil,  it  ought  to  have  a  place  in  the  paint  industry'.  An  interesting 
point  has  been  made  regarding  preparation  of  DCO  tn  j//m.  It  would  appear 
that  large  factories  in  India  are  not  much  interested,  and  smaller  industries 
arc  not  willing  to  inv'cst.  There  is  always  resistance  to  a  new  product  and  the 
only  way  would  be  to  make  large  samples  available  freely  to  various  industries 
for  formulation.  Meantime,  the  results  of  exploitation  of  the  RRL  process 
by  the  Bombay  firm  to  whom  it  has  been  leased  will  be  awaited  with  interest. 


(b)  Turkey  Red  Oil  (TRO) 


V.  B.  Chipalkatti:  FRO,  though  out-of-date,  continues  to  be  used  to  some 
extent  in  the  textile  industry.  Its  defects  are  instability  to  calcium  and 
magnesium  salts  and  under  conditions  where  metallic  contamination  is  present 
such  as  in  the  pasting  of  dyes,  and  in  finishing  and  sizing.  Moreover,  TRO 
is  produced  from  a  costly  raw  material,  viz-  castor  oil,  and  cannot  compete 
with  dodecyl  benzene  sulphonate  which  is  much  cheaper,  being  a  petroleum- 
based  product. 
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N.  G.  Chatterji  :  1  agree  with  Dr.  Chipalkatti  that  the  Product  is  out¬ 

dated  ;  nevertheless  a  demand  still  exists,  and  one  factory  in  the  U.  1 .  alone 
sells  about  5  to  10  tons  ever>'  week. 


J.  G.  Kane  :  While  TRO  appears  to  have  had  its  day,  we  must  still  bear 
in  mind  that  it  would  not  always  be  wise  to  substitute  an  indigenous  material 
with  an  imported  material  even  if  the  latter  has  certain  advantages.  Will 
it  be  possible  to  use  castor  oil  in  any  other  ways  to  obtain  wetting  agents  ? 
For  example,  the  sulphonated  castor  esters  arc  extremely  good  wetting  agents, 
even  though  a  little  expensive. 


K.  T.  Acliaya:  1  should  like  to  draw  attention  to  some  recent  work  in  our 
laboratory  on  the  exceptional  wetting  powers  of  ricinolcyl  alcohol,  which  is 
the  fatty  alcohol  produced  from  castor  oil.  The  sulphate  salt  is  about  150% 
as  powerful  a  wetting  agent  as  lauryl  alcohol  sulphate.  This  w'ork  is  shortly 
to  be  published  in  the  Journal  of  Chemical  and  Engineering  Data.  The  material 
was  produced  for  laboratory  purposes  b)  sodium  reduction,  which  is  not  yet 
industrially  feasible  in  India.  We  are,  therefore,  trying  to  make  it  by  high- 
pressure  hydrogenolysis  though  there  is  the  difficulty  of  retaining  the  double 
bond  and  the  hydroxyl  groups  under  drastic  conditions. 


R.  K.  Kuchhar:  At  the  Shri  Ram  Institute  for  Industrial  Research,  we 
have  obtained  castor  monoglycerides  in  high  yield  from  castor  oil  by  glycerolv- 
sis.  Fhese  contain  three  hydroxyl  groups  which  can  be  sulphatcd.  The 
products  should  have  good  surfactant  properties  and  these  arc  being  tested. 


V.  B.  Chipalkatti:  It  is  worth  reflecting  that  wetting  agents  arc  often 
used  blindly  in  many  products  even  though  they  arc  not  really  required. 
For  example,  kier  boiling  is  carried  out  over  H  hrs.  and  it  is  difiicult  to  see 
why  a  surfactant  is  at  all  necessary,  lo  give  another  example,  at  one  time 
wetting  agents  were  used  to  disperse  dyes  in  solution  for  printing  Today 
however.  dyesti^Is  are  available  ground  so  fine  that  the  use  of  good  quality 
'  r  **  sufficient  to  ensure  adequate  dispersion.  Similarly'also  the  use 

of  1  RO  as  a  softener  in  the  size  mixture  is  not  really  nccessaiA-.  The  textile 
industry  as  it  exists  today  is  a  mixture  of  a  great  deal  of  craft  combined  with 
a  ittlc  science.  It  is  necessary  to  change  this  situation  and  introduce  a  good 
dial  of  science  and  scientific  thinking  in  the  day-to-day  working.  Of  course 
I  do  no  mean  by  this  that  work  on  surfactant  products  from  castor  oil  should 
gatcc?"  degrees  of  sulphonation  should  be  investi- 


K.  S.  Murti  :  1  he  cheapest  oils  available  todav  enrh  -.c-  .  i  , 

derivTd'from  ^bS  seed  atl  rL^bran  o'l  '' 

TRO  ro.,ncl  CO  b,.  as  goocut  bcu" 

-o.'u.bnT  --  - variou's'tluuS 

after  give  better  products  If  castor  oil  m  ^  treatment  but  there- 

cos,,  ,hcsc  cbeailc,.  nils  an.“  “1: 
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(c)  Ia’bricant  Use 

J.  S.  Aggarwal:  'I'hc  vi-ry  name  lubricant  suggests  a  vegetable  oil  com¬ 
ponent  ,  nyncral  oils  need  an  additive  to  impart  lubricity.  Because  of  its 
high  viscosity  and  low  freezing  point,  .5  to  lt»%  of  castor  oil  is  added  to  many 
lubricants,  .\fter  hydrogenation,  castor  oil  finds  use  as  lithium-based  greases 
for  roller  bearings.  ^ 

V.  Samuel:  I  would  like  to  point  out  that  castor  oil  is  not  essential  in  a 
lubricant  though  it  has  certain  virtues.  One  product  made  from  castor  oil, 
viz.  sebacic  acid  in  the  form  of  an  ester,  possesses  a  very  high  viscosity  index 
and  is  used  in  jet  engines.  12-hydroxystearic  acid  is  also  extremely  useful 
for  making  lithium-based  greases.  STAN\’AC1  has  a  scheme  of  manufacturing 
high-temperature  greases  in  India,  and  12-hydroxystearic  acid  could  be  pro¬ 
cessed  if  available. 


Blown  castor  oil,  which  is  miscible  with  mineral  oil  unlike  castor  oil 
it.self,  is  also  of  interest.  \o  one  in  India  has  yet  made  a  satisfactory  product. 

N.  G.  Chatterji:  One  of  the  best  clients  for  castor  oil  is  STANVAU,  who  buy 
it  in  terms  of  thousands  of  tons  and  to  rigid  standards,  though  we  do  not  know 
to  what  use  it  is  put. 

V'.  Samuel  :  It  is  not  necessarily  used  only  in  lubricants. 

J.  S.  Aggarwal:  STANVAC  has  recently  written  to  us  for  100  lb.  of  hydro¬ 
genated  castor  oil  and  we  are  working  to  produce  the  material  on  a  pilot 
plant.  Generally  speaking,  the  price  of  this  material  should  not  be  very 
different  from  that  of  stearic  acid. 

J.  G.  Kane:  'I'hosc  interested  might  obtain  the  requirements  for  blown  castor 
oil  laid  down  by  STANV.\C.  I  might  point  out,  however,  that  the  misci¬ 
bility  of  castor  oil  in  mineral  oil  is  not  as  low  as  is  commonly  believed.  At 
room  temperature,  castor  oil  dissolves  nearly  20%  ol  lubricating  oil,  and 
lubricating  oil  in  turn  dissolves  only  5%  of  castor  oil.  Usually  5-10°^  of 
castor  oil  in  a  mineral  oil  imparts  sufficient  lubricity. 


(d)  Castor  Oil  as  a  Tallow  Substitute 


J.  G.  Kane  :  It  may  be  mentioned  that  castor  oil  as  such  may  be  used  in 
place  of  tallow  for  sizing.  Even  more  suitable  would  be  semi-hardened  castoi 
oil.  Of  course,  the  only  factor  against  this  use  is  the  higher  price  of  castor  oil 
(about  Rs.  1600  perton)  compared  to  imported  tallow's  (Rs.  1200  per  ton). 


Q..4- 


(1-5 


What  are  the  present  uses  of  castor  oil  in  the  U.S.A.  ? 

Can  any  of  these  newer  uses  be  started  immediately  in  India  ?  Do  we  have 
enough  technical  know-how  ?  What  is  the  demand  for  products  under  these 
new  outlets  in  India  and  abroad'^ 
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J.  G.  Kane:  ll.c  printed  infoinialion  su|jpli«l  in  Isk'if 

detailed  data  on  the  uses  of  castoi  od  in  the  b.  S.  A. 

fheris  any  information  on  any  use  in  other  countries  than  the  U.  S.  A. 

K  T  Achava:  I  he  onlv  big  use  apart  from  those  listed  is  perhaps  the  use 
of  castor  oil  in  the  preparation  of  undecylenic  acid  and  thence  ol  nylon  in 
^rancX  the  extent^of  3-4,000  tons  annually.  Idus  appears  to  be  the  only 
major  new  use  of  castor  oil  in  a  country  other  than  the  U.b.A. 


K.  K.  Dole  :  'I'hcv  are  trying  to  modify  the  nylon  produced  in  l'ia‘ice  so 
as  to  give  it  greater  elasticity.  I'his  is  a  new  development  in  this  held. 


V.  Samuel  :  Sulphurised  castor  oil  is  another  product  Irom  fats  which 
is'used  as  a  factice  in  the  plasticizers  employed  in  the  rubber  industry. 


J.  G.  Kane  :  \Ve  shall  now  turn  to  the  jiossibility  ol  starting  in  India 
some  of  these  new  uses  of  castor  oil,  either  those  current  in  the  U.  S.  A.  or 
elsewhere  abroad  (which  arc  mostly  breakdown  processes),  or  others  which 
arc  entirel)'  new  and  are  being  developed  in  this  country  itself. 


(a)  Perfumes 

J.  S.  Aggarwal  :  In  the  absence  of  a  representative,  1  would  only  like  to 
draw  attention  to  the  work  of  the  National  C'.hemical  Laboratory,  Poona, 
on  the  preparation  of  jierfumes  I'rom  heptaldehyde  and  undecylenic  acid  ; 
a  note  in  this  regard  has  been  includi'd  in  the  printed  data. 


(b)  Urethane  Loams 

K.  T.  Achaya  :  d  here  is  little  to  add  to  what  has  been  summarised  in 
the  printed  data,  d  his  information  has  been  drawn  from  two  recent  papers 
in  [.]\c  Journal  oj  American  Oil  Chemists'  Society  (19.a9,  56',  1(5  and  541)  and 
one  in  Chemical  and  Engineering  News  [1959,  (ij  {'El),  54.]  d'hese  foams  are 
made  by  reacting  isocyanates,  which  are  made  in  America  by  two  companies, 
with  oxygen-containing  compounds,  especially  ethers.  In  place  of  ethers, 
castor  oil  can  be  used  and  gives  rise  to  a  flexible  type  of  foam,  d  he  competitor 
for  these  urethane  foams  is  the  rubber  type  of  foam,  but  it  would  appear  that 
rubber  foams  are  much  more  exiiensive  than  urethane  foams. 

J.  S.  Aggarwal  :  1  would  like  to  point  out  two  possible  drawbacks  :  firstly 

one  reaction  component,  the  isocyanate,  is  not  available  in  India,  and  secondly’ 
It  IS  also  a  rather  poisonous  material.  ’ 


L  S.  Raniaswamy  :  In  the  final  urethane  foam, 
and  only  •>()%  the  imported  isocyanate  product, 
on  the  other  liand,  we  have  to  import  the  entire 


can  be  castor  oil 
In  case  of  rubber  foams, 
raw  material. 


(c)  Sehacic  Acid  and  Undecylenic 


.ACID 


J.  G.  Kane  :  Sebacic  acid  has  other  uses  than  in  jet  engine  lubrication  and 


oil  in  the  prcsencc'of^a^'vcVla^ 

«;  ftS", =i ;::  £■“■[£■■'""  =" 

R.  K.  Kochhy  :  Scbacic  acid  is  also  employed  for  the  Dreoaratlnn  nf 
polyesters.  If  to  a  mixture  of  sebacic  acid,  phthalic  anhydridrandXerof 

VNhich  have  good  adhesion  and  a  very  high  electrical  resistance.  They  can 
temperature  """‘miners,  and  for  casting  at  a  low 


.  G.  Kane:  I  would  like  to  call  for  figures  about  consumption 
ol  dioctyl  sebacate  as  a  jet  engine  lubricant.  I  would  also  like  the 
oi  production  in  India  and  perhaps  of  export  to  be  considered. 


in  India 
economics 


.  Samuel  :  At  present  all  lubricants  are  being  imported  into  India.  We 
are  not  sure  of  the  composition  of  these  imported  products.  Unless  the 
economics  of  a  process  are  known,  it  is  diflicult  to  say  anything  about  selling 
*  P*^®ouct  either  in  this  country  or  abroad.  .Vs  an  example,  soaps  of  ver)' 
high  quality  arc  produced  in  this  country  but  we  are  still  unable  to  export 
them  to  any  great  extent. 


K.  R.  Varma  :  I  wo  types  of  nylons  arc  based  on  castor  oil  products.  Se¬ 
bacic  acid  is  used  to  make  fi-lO  nylon.  Undccylcnic  acid  is  used  to  prepare 
the  type  of  nylon  product  known  in  France  as  Rilsan.  The  other  product 
of  castor  oil  cracking,  viz.  heptaldchydc,  goes  into  perfumery.  The  economics 
of  this  process  seem  to  depend  almost  entirely  on  the  yields  of  and  outlets  for 
undecylenic  acid.  Work  is  in  progress  at  the  Research  Department  of  Tata 
Oil  Mills,  Bombay. 


K.  T.  Acbaya  :  I'he  difficulty  in  obtaining  a  high  yield  of  undecylenic 
acid  is  that  whenever  it  is  fractionally  distilled  for  purification,  considerable 
polymerisation  occurs,  thus  reducing  the  yield.  We  attempted  to  crystallise 
it  and  obtain  crystallisation  from  <S0®(,  methanol,  but  the  crystals  arc  fluffy 
and  gelatinous  and  cannot  be  filtered  at  all.  Perhaps  centrifugation  might 
help. 


It  also  occurs  to  me  that  the  two  products  of  alkali  fusion  of  castor  oil, 
viz.  secondary'  octanol  and  scbacic  acid,  can  again  be  rc-esterified  to  give  a 
dioctyl  sebacate  which  may  also  perhaps  function  as  an  aero-engine  lubricant. 

Q^.  G  :  Are  there  any  other  known  fields,  such  as  those  mentioned  below,  in  which  the 

use  of  castor  oil  can  be  investigated,  where  an  Indian-made  product  would 
undersell  a  foreign  ? 

(a)  Perfumes  (Type,  Quantity  Used,  Economics  of  Production) 

T.  S.  Ramaswamy  :  Our  total  requirement  of  hcptaldehyde  in  the  country 
appears  to  be  5-10  tons  annually.  But  there  is  as  yet  no  capacity  in  the 
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.  fc^ir  Hmi-ildclivde  can  be  condensed  with  benzaldehyde  to  give 

Icnic  acid,  constitutes  a  disposal  problem  “,''l ‘°|'|be  j„,ensi- 

100  tons  oer  year.  Research  on  utilisation  of  this  material  should  be  inte 

M.  Threos'  at  present  is  about  Rs  10  per  lb.  and  hence  unl.sa.ton  .n 

medicine  or  nylon  type  of  products  will  be  preferred  outlets. 

K.  T.  Achaya  ;  We  are  working  on  coupling  undecylenic  acid  with  benzene 
by  a  Friedel-Crafts  reaction  when  alkyl  aryl  bases  are  obtained  which  can 
be  sulphonated  and  neutralised  to  surfactant  products.  Large  quantities  of 
froth  are  produced  by  the  use  of  alkyl  aiy  l  products  because  they  are  not 
biologically  consumed.  Recently,  this  has  been  shown  to  be  a  result  oi  the 
branched  alkyl  chain  in  the  product.  If  a  straight  chain  is  present,  no  foam¬ 
ing  occurs.  Products  from  undecylenic  acid  will  have  a  straight  chain. 


(b)  Lubricants  (Types  Using  Castor  Oil,  Qu.antities  Used,  Costs) 

J.  G.  Kane  :  We  have  covered  this  ground  hiirly  fully  earlier,  and  so  shall 
pass  on  to  the  next  topic. 


(c)  Detergents  ( TRO,  Quantities  Used  in  India  .\nd  Abroad,  Prices) 
J.  G.  Kane  :  Is  there  an  export  market  for  I RO  ? 


T.  S.  Ramaswamy  :  We  have  looked  into  this.  The  main  difficulty  is  the 
import  duty  levied  in  other  countries.  For  castor  oil,  excise  duty  is  only 
0%  but  for  TRO  it  is  20-25  %. 

R.  K.  Kochhar:  FRO  is  one  surfactant  product  from  castor  oil  and  another 
(castor  monoglycerides)  has  already  been  mentioned.  A  third  can  be  produced 
from  ricinoleic  acid.  The  hydroxyl  group  is  coupled  with  benzene  in  the 
presence  of  80%  sulphuric  acid.  The  acid  group  is  now  esterified  and  the 
product  sulphonated.  The  product  was  mixed  with  builders  and  tested, 
but  the  surfactant  properties  were  not  very  good.  Perhaps  this  may  be  due 
to  the  builders  used,  or  to  the  rather  long  aliphatic  chains.  Further  work 
could  perhaps  be  done. 

K.  T.  Achaya  :  I  would  suggest  esterification  of  castor  oil  by  interesteri- 
fication  with  an  alcohol  before  rather  than  after  the  coupling  stage. 


(d)  Foams  (Types,  Basis  of  Use  of  Castor  Oil,  Work  Being 

Done  Abro.ad) 

J.  G.  Kane:  I  do  not  think  there  is  anything  more  to  discuss  in  regard  to 
foams  than  what  has  been  said  this  morning. 


(e)  Hydrogenated  Castor  Oil  (Use  in  Lubricant  Greases,  as  a 
Dispersing  Agent  in  Paints,  and  Other  Uses) 

J.  S.  Aggarwal  :  0.5  to  1%  of  this  product  is  used  as  a  dispersing  agent 

or  pigments  in  paints.  It  would  not  contribute  in  any  way  to  increase  in 
viscosity.  '  ^  Ill 


oo 


J.  G.  Kane  :  Castor  oil  products  hytlrogcnatcd  to  intermediate  degrees 
art  sometimes  vaselme-like.  At  higher  degrees,  the  jjioducts  are  hard  ^VVe 

bi-^uscclT'gJcasc'!'  "I"-''  '■■'Ponined  could 


V.  Samuel  :  A  product  consisting  of 
soap  of  hydrogenated  castor  oil  is  used  ; 
pumps. 


Ciistoi  oil  dispersed  in  the  sodium 
IS  a  grc'ase  in  certain  types  of  vacuum 


M.  Narayana  Rao  :  Hydrogenated  castor  oil  can  also  be  used  in  the  form 
ol  an  emulsion  for  preservation  of  fruits  and  vegetables. 

H.  A.  B.  Parpia  :  I  would  like  to  say  a  few  words  on  the  technicpie  develo¬ 
ped^  at  the  Cl  IRI,  Mysore  for  preparation  of  fungicidal  wax  emulsions  Ibr 
coating  of  fruits  and  vegetables  to  increase  their  storage  life  without  refrige¬ 
ration.  Carnauba  wax  and  sugarcane  wax  have  been  used  successfully  for 
the  puipose.  One  of  the  major  requirements  of  the  wax  to  be  used  is  that 
it  should  have  a  melting  point  of  8(»  to  Ho^C:.  It  may,  therefore,  be  advi¬ 
sable  to  consider  the  possibilit\  of  using  hydrogenated  castor  oil  for  the 
puroose  provided  that  it  has  no  harmful  effects  on  the  consumer.  Therefore, 
it  maybe  advisable  to  consult  the  CFTRI  in  this  connection  and  collabo¬ 
rate  with  them  for  the  work. 


J.  G.  Kane  :  Does  hydrogenated  castor  oil  retain  the  purgative  properties 
of  castor  oil  ?  Also,  is  not  paraffin  wax  equally  suitable  ? 


R.  K.  Kochhar  :  Parallin  wax  will  not  be  absorbed  by  the  body.  In 
the  U.S.A.  aceto-glycerides  are  being  used  for  this  purpose.  Some  work  is 
being  done  at  the  Shri  Ram  Institute  for  Industrial  Research  on  preparation 
of  such  materials. 


K.  K.  Dole  :  1  would  suggest  the  use  of  rice  wax,  a  by-product  of  the  rice 

bran  oil  industry  which  is  fast  developing  in  India.  There  are  two  waxes, 
of  melting  points  and  7  HG  respectively,  and  the  latter  might  be  suitable. 

K.  Krishnamurfhy  :  Rice  wax  has  been  tried  among  other  |)roducts. 

V.  Samuel  :  I  might  point  out  that  wax  emulsions  are  prepared  by  us  for 
use  in  the  paper  industry.  'The  preparation  of  such  wax  emulsions  is  not 
difficult  and  any  wax  finally  .selected  as  a  result  ol  tests  can  be  emulsified 
for  use  in  fruit  preservation.  Such  wax  emulsions  are  easily  miseible  with 
water. 


N.  Bhojraj  Naidu:  Castor  oil  can  be  irscd  instead  of  alcohol  in  transparent 
.soap  formulations. 

O.  7  :  H'hal  are  Ike  items  above  needing  research  {laboratory  or  cost-engineering)? 

Are  they  worth  doing?  ould  industry  aid  such  reseaich  Jinancialh  ? 

,1.  G.  Kane  :  This  question  boils  down  to  one  ol  evaluation  ol  the  re.seaiih 
done  and  the  stage  to  which  the  research  has  gone.  There  is  no  co-ordinated 
thinking  between  fundamental  research,  industrial  research  and  mdustria- 


p„,.aps  we, can  con.iCcc  some  of  .he  comin^g^m  .he^way  of 

commercial  exploitation  of  ,P  Perhaps  we  can  now  look  into 

discussed  in  this  wav  to  some  adv'antagc.  P  prT 

hych^gHnnccI  cas,o, -oil  which  has  been  aC.vcly  p,.rsuccl  at  the  RRL. 

J  S  Aggarwal  :  l.aboialoiy  woik  is  complete  and  pilot-plant  trials  arc 
about  to  begin.  This  will  include  costing  of  the  process. 

J  G  Kane  :  I  would  be  interested  to  know  something  about  the  costing  of 
unci^cvlenic  acid  and  heptaldehyde.  Let  us  look  into  this  q^^^^tion  of  perfurne 
from  heptaldehyde.  Has  the  price  of  cinnamic  aldclndc,  for  instance, ^bcc 
reduced  b\  indigenous  manufacture  over  its  former  imported  price  . 


K.  R.  Varma  :  Heptaldehyde  was  formerly  imported  from  I- ranee  at  a  cost 
of  Rs.  3-1  per  pound.  When  made  in  India,  the  yield  of  heptaldehyde  is  only 
10-1 2 of  castor  oil.  I  hc  entire  cost  falls  on  heptaldehyde,  and  as  things 
now  stand,  it  would  cost  Rs.  10  to  12  per  lb.  On  the  other  hai^,  if  a 
use  could  be  found  for  undecylenic  acid,  this  costing  will  change.  In  France, 
heptaldehyde  is  a  by-product  while  in  India  it  is  reverse.  Further  the  type 
of  process  used,  whether  batch  or  continuous,  plays  an  important  part  in  the 
recovery  of  undecylenic  acid.  Only  use  in  a  big  industry  such  as  nylon,  oi 
as  a  fungicide  like  the  monoethanolamine  salt,  can  make  undecylenic  acid 
available  at  a  lower  rate. 


J.  G.  Kane  :  We  can  now  go  on  to  consider  whether  the  industry  would 
aid  such  research  and  whether  it  is  really  keen  on  such  research  being  pursued. 
Why  does  it  not  take  up  processes  developed  in  the  country? 


N.  G.  Chatterji  :  'I'he  tendency  is  for  the  Indian  industrialist  to  get  plant 
from  outside  with  all  the  accompanying  know-how  and  know-why.  He  gets 
full  assurance  that  every  little  detail  has  been  worked  out,  of  which  he  cannot 
always  be  sure  in  India.  He  is  prepared  to  pay  the  extra  price  rather  than 
having  to  smooth  out  any  proeess  difliculties.  He  also  depends  on  the  suppliers 
for  information  on  fresh  developments. 

V.  Samuel  :  SIANV'^AC  is  greatly  interested  in  12-hydroxystearic  acid  and  if 
there  is  a  proper  approach,  they  might  even  be  prepared  to  assist  the  work 
financially.  Of  course  the  company  has  its  own  big  research  laboratory 
whose  primary  purpose  is  to  find  out  local  raw'  material  substitutes  for  pro¬ 
ducts  .so  far  imported. 


V.  B.  Chipalkatfi  :  I  differ  from  the  view  point  that  Indian  industrialists 
are  lacking  in  enterprise.  It  would  be  difficult  to  find  an  entrepreneur  bolder 
than  the  Indian  industrialist.  I  know  of  industrialists  willing  to  spend  large 
amounts  of  money  to  prove  the  feasibility  of  a  process  on  a  pilot-plant  The 
mam  trouble  is  that  research  in  India  is  not  yet  appreciated  bv  the  users 
because  (unlike  in  the  developed  countries)  the  value  of  ideas  is  not  appre- 
ciatecl  unless  these  are  backed  by  experience.  When  there  is  no  experience 
aval  able  in  the  country,  naturally  one  has  to  take  enormous  pains  to  prove 
the  worth-whileness  of  new  ideas.  I  hope  that  this  situation  will  change  as 
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products  and  known  processes  will  gradually  be  rcplaclYiJ’y tuildiL  pUm" 
plants  only  in  the  case  of  ne\v  products  or  genuinely  new  processes.  ^  ^ 

J.  G  Kane  :  Conditions  in  India  are  different  from  those  in  more  advanced 
countues.  I  am  sure  an  Indian  Avorkcr  would  be  very  happy  to  merely  sell 
an  idea  which  is  after  all  much  easier  and  does  not  involve  him  in  pilot-plants 
and  costing,  which  are  really  a  burden.  The  Indian  businessman  has  to  be 
convinced  with  more  than  merely  research  data,  and  hence  pilot-plants  become 
iicccss^  r\’. 


<1.8  :  W  hat  are  the  present  research  lines  on  castor  oil  in  India  which  are  com¬ 

plete,  in  progress  or  to  be  taken  up  very  soon,  which  may  have  practical 
value  (IS  Qu  outlet  J  or  castor  oil  within  the  countty  ? 

.1.  G.  Kane  :  I  will  call  upon  representatives  of  various  Laboratories  and 
Institutions  to  briefly  explain  the  research  work  in  progress  or  readv’  for 
exploitation,  even  though  these  are  already  available  in  the  notes. 


1)  Laxminaray.v.n  I.nstitute  of  Technology,  Nagpur 

J.  G.  Kane  :  \o  one  is  present  from  this  Institute  and  the  notes  may  be 
referred  to. 


2)  Depart.ment  of  Chemistry,  I’ergusson  College,  Poona 

K.  K.  Dole  :  In  the  dehydration  of  castor  oil,  the  residual  after-tack  might 
have  been  caused  in  the  early  days  by  incomplete  dehydration,  or  by  decom- 
{x>sition  products.  VS'e  have  now  found  other  causes.  During  dehydration, 
two  types  of  molecules  with  different  rates  of  drying  are  formed.  In  one, 
the  double  bond  is  destroyed  intramolccularly,  and  this  results  in  an  after-tack. 
In  the  other,  double  bonds  from  different  molecules  react  intermolecularly 
and  give  rise  to  good  drying  products.  Catalysts  like  phosphoric  acid  remain 
in  the  oil  and  cause  intermolccular  polymerisation,  while  benzene  sulphonic 
acid  catalysts  give  rise  to  intramolecular  polymcri.sation.  Ihesc  results 
support  the  Lilley-CIarter  theory  of  after-tack.  When  DCO  was  solvent- 
extracted  with  ijo-propanol  three  fractions  were  obtained  a  drving  fraction, 
a  monomeric  fraction  and  a  non-drying  fraction.  Other  methods  are  being 
tried  for  industrial  u.se  in  place  of  solvent  extraction. 

Another  line  being  pursut'd  is  the  isomerisation  ol  DCX)  to  increase  it 
conjugation  using  as  catalysts  iodine,  anthraquinone,  etc.  'I  here  is  an  opti¬ 
mum  catalyst  concentration  for  maximum  isomerisation  (r)lt%)  beyond  which 
the  isomerisation  diminishes  showing  that  the  reaction  is  reversible.  I  he 
reversibility  was  established  beyond  doubt  using  iodiiK'-containing  comj)ounds. 
Work  is  continuing. 

.\nother  line  of  work  on  the  development  of  the  hv  droxyl  group  in  castor- 
secd  oil  during  seed  maturation  had  been  temporarily  deferred,  but  will  soon 
be  resumed. 
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T  S  Apparwal  •  Can  dehydration  be  stopped  at  the  maxirnum  50%  conju- 
g;.fonXcr  £o%f  conjugation  may  be  due  to  polymer, satton  and  not  to 

reversibility. 

K  K  Dole  :  VVe  considered  this  point  earlier  and  established  the  reversibi¬ 
lity  using  linseed  oil  fatty  acids,  in  which  only  10% 

Molecular  weights  were  determined  by  cryoscopic  methods,  and 
values  obtained  showed  that  only  slight  polymerisation  had  occurred. 


3)  Regional  Research  Laboratory,  Hyderabad 

M.  A.  Sivasamban  :  The  work  on  dehydration  of  castor  oil  was  originally 
based  on  that  of  Forbes  and  Neville.  Sodium  bisulphate  was  first  used,  and 
sodium  bisulphite  added  later  to  keep  down  the  colour.  To  keep  down  the 
acid  value,  alkaline  materials  are  added  immediately  following  dehydration. 
However,  after-tack  still  remained.  At  this  stage,  Chatfield  announced  that 
monomeric  DCO  apparently  dries  tack-free.  We,  therefore,  tried  to  keep 
down  polymerisation  and  found  that  zinc  dust  did  the  trick  and  that  the  visco¬ 
sity  was  only  1.2  poises  in  laboratory'  work  and  1 .5  poises  in  pilot-plant  working. 
The  product  conforms  to  ASTM  specifications,  only  the  colour  being  slightly 
greater  (product  colour  3.6Y  +  1.1. R,  ASTM  Specification  3.0Y  +  0.5R). 
Further  work  on  utilisation  of  DCO  in  paints  and  varnishes  has  shown  that 
monomeric  DCO  is  very  reactive  when  cooked  with  resins  and  that  paints 
based  on  it  are  greatly  superior  in  exposure  tests  to  those  prepared  from  ordi¬ 
nary  DCO  or  from  linseed  oil. 


K.  K.  Dole  :  When  sodium  bisulphate  is  used,  the  active  agent  is  sulphuric 
acid.  Would  it  not  be  better  to  use  or/Ao-phosphoric  acid  which  is  easily 
miscible  with  the  oil?  Further,  after-tack  can  be  counteracted  by  incorporating 
resins  in  the  subsequent  formulations. 

T.  S.  Ramaswamy  :  Have  any  foreign  samples  been  tested  alongside  the 
present  products  ? 


M.  A.  Sivasamban  ;  Yes,  the  only  point  of  difference  is  the  slightly  darker 
colour  of  our  product.  After-tack  is  of  the  same  order. 


M.  C.  Menon  :  If,  as  Dr.  Dole  has  said,  isomerisation  also  occurs  during 
the  dehydration  process,  dehydration  could  be  tried  in  a  flash  reaction  vessel 
Since  this  will  be  extremely  fast,  and  not  lead  to  polymerisation. 

Styrenation  of  any  conjugated  oil  is  possible  and  DCO  is  almost  ideal 
lor  the  purpose.  In  published  studies,  styrenations  have  taken  a  long  time 


200  230°C  hm  prepared  at  a  low  temperature  of 

into  H  ^  ^  a'''''  They  could  be  fractionated  wUh  alcohol 

into  drying  and  non-drying  fractions.  Alkyds  prepared  at  about  ‘>70°C 

wh'^rshmToil  cl^'orai^  °b“taLS 

Short  oil  castor  alkyds  were  baked  at  abcut  120‘>C  for  about  30  minutes 
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-vSon  h'J.' 

occurred,  and  the  alk)ds  thus  obtained  were  pale  in  colour. 

monoglycerides  is  a  tricky  business  and 
careful  control  is  necessary’,  f  umes  of  acrolein  were  obtained,  probably  by 
decomposmon  of  glyccTol  1  his  difficulty  was  overcome  by  use  of  an  alkaline 
catalyst.  High-acid  DCO  must,  therefore,  be  cooked  only  with  careful  choice 
of  catalyst  Monomeric  DCO  alkyds,  unlike  those  from  ordinary  (higher 
viscosity)  DCO,  were  decidedly  tack-free.  Alkyds  of  high  viscosities  and  low 
acid  values  were  obtained  using  monomeric  DCO  without  any  risk  of  gelation. 
Ihis  work  will  be  communicated  to  Paintindia. 


Good  results  were  obtained  when  paints  prepared  from  castor  in  situ  and 
monomeric  DCO  alkyds  of  long  oil  length  were  exposed. 

H.  Shripathi  Rao  :  VV  e  have  carried  out  a  large  number  of  experiments  at 
various  temperatures,  pressures,  catalyst  concentrations  and  time  to  obtain 
hydrogenated  castor  oil  products,  and  have  tested  these  comparatively  with 
samples  from  the  United  States.  The  following  are  some  of  the  figures  ; 


USA 

USA 

RRL 

Product  1 

Product  2 

Product 

Iodine  value 

5.8 

5.2 

3.7 

Acetyl  value 

138.3 

139.6 

138.9 

Acid  value 

5 

5 

2.65 

M.pt.°C. 

83.5 

85 

84.5 

These  results  were  obtained  with  Raney  nickel  catalyst.  Other  catalysts 
like  palladium  are  being  tried.  Hydrogenation  of  triricinolein  is  also  being 
tried. 

J.  G.  Kane  ;  VVe  have  found  that  using  alcohol  as  solvent  at  different  dilu¬ 
tions,  2%  Raney  nickel  catalyst,  temperatures  of  7()-130°C  and  pressures  of 
100-500  p.s.i.,  the  rate  of  hydrogenation  in  the  presence  of  solvent  for  a  drop 
in  I.  V.  from  85  to  5  was  only  1-2  hr.  whereas  it  was  6-8  hr.  during  direct 
hydrogenation.  There  was  no  dehydroxylation.  The  amount  of  water 
present,  i.e.  the  dilution  of  alcohol,  has  an  influence  on  the  rate  of  reaction 
which  is  optimum  at  about  10%  water  content  in  the  alcohol.  Ethyl  alcohol 
was  superior  to  methyl  or  propyl  alcohols.  Solvent  therefore  plays  a  notable 
part  in  the  reaction.  Of  course,  the  economics  of  using  solvent  are  a  different 
thing  altogether. 
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J  S.  Asgarwal  =  In  our  experiments,  using  about  95 /o  “ 

oil-solvent  ratio  of  3,  the  time  of  hydrogenation  for  a  fina  I.  V.  of  about  3 
was  4.5  hr.  compared  to  5  hr.  for  straight  oil  hydrogenation.  Hence  th 

work  was  not  pursued. 

K  T.  Achaya  :  Regarding  extraction  of  triricinolein  from  castor  oil,  we 
have  found  that  a  good  quality  of  castor  oil  is  necessary  to  obtain  high-quality 
triricinolein.  Castor  oil  of  low  hydroxyl  value  (which  is  supposed  to  be  a 
result  of  the  refining  process,  according  to  a  French  paper)  gives  poor  yields 
of  triricinolein.  Since  the  method  was  published  in  1952,  we  have  substituted 
light  petroleum  with  «-hexane  freed  of  aromatics  by  treatment  with  sulphuric 
acid.  The  costs  have  not  been  worked  out  but  this  could  easily  be  done  it 
anyone  is  interested  in  the  process.  Ricinoleic  acid  of  good  purity  can  be 
obtained  from  such  triricinolein. 

We  have  also  obtained  even  purer  ricinoleic  acid  from  the  mixed  fatty 
acids  of  triricinolein  by  urea  adduction  as  described  in  the  notes. 


Progress  on  the  other  items  of  work  had  been  described  in  the  notes.  I 
would  again  draw  attention  to  the  remarkable  wetting  properties  of  the  fatty 
alcohol  from  castor  oil,  which  we  have  also  tried  to  explain  on  a  fundamental 
basis. 


4)  Shri  Ram  Institute  for  Industrial  Research,  Delhi 
R.  K.  Kochhar  :  I  would  like  to  describe  three  items. 


(a)  Oleic  acid  will  dimerise  in  presence  of  benzoyl  peroxide  and  the 
product  is  a  good  drying  material.  But  it  is  difficult  to  get  oleic  acid  free 
from  contaminants.  Another  product  for  use  as  a  drying  additive  is  obtai¬ 
ned  by  heating  fatty  acids  with  boric  acid, when  two  molecules  of  water  and 
one  molecule  of  carbon  dioxide  are  released,  giving  quick-drying  hydrocar¬ 
bon  products.  The  third  approach  is  to  heat  linoleic  acid  with  benzoyl  pero¬ 
xide  to  give  a  dimer.  Some  isomerisation  occurs  simultaneously  and  the 
double  bond  shifts,  while  it  is  also  difficult  to  obtain  pure  linoleic  acid. 

If  castor  oil  fatty  acids  are  similarly  treated,  they  simultaneously  dehy¬ 
drate,  and  dirnerise  to  the  extent  of  90  to  95%,  giving  products  which  are 
drying  oil  additives  just  like  the  products  mentioned  above. 


(b)  Ricinoleic  acid  and  benzene  will  couple  in  the  presence  of  80”/  sul¬ 
phuric  acid  to  give  a  product  of  hydroxyl  value  below  10.  Higher  strengths 
of  sulphuric  acid  cause  sulphation  of  the  hydroxyl  group.  The  "coupled  com¬ 
pound  is  then  reffuxed  for  12  hr.  with  ethanol  using  98%  sulphuric  acid  as 
catalyst  when  esterification  occurs.  The  ring  is  now  sulphonated  using  oleum 


Ihcy  a/c  walcr-soluble  and  vc%rbir;i„Tare  TmeS  if 
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If  heated,  reversion  to  the  triglyceride  occurs.  For  use  us  food  emulsifiers 
catalysts  are  not  allowed  in  monoglycerides.  A  process  developed  by  the  Shri 
Ram  Institute  gives  monoglycerides  to  the  extent  of  95%  and  no  trace  of  cata¬ 
lyst  remains  in  the  product,  which  is,  therefore,  also  not  reversible  on  heating. 

Chemical  Technology,  University  of  Bombay, 


J.  G.  Kane  :  Our  work  on  dehydration  of  castor  oil  under  vacuum  was  done 
long  ago  and  is  of  no  interest  in  the  light  of  subsequent  developments.  For 
the  miscibility  studies  of  castor  oil  and  petroleum  products,  the  phase  rule 
was  used,  and  the  aniline  point  of  the  petroleum  product  turned  out  to  be  an 
important  criterion  for  miscibility.  Work  on  hydrogenation  of  castor  oil 
has  already  been  mentioned.  Work  is  now  in  progress  on  formation  of 
estohdes  from  castor  fatty  acids  at  a  temperature  of  175®C.  When  heated, 
these  estolides  dehydrate  at  250“C  yielding  products  with  a  high  conjugation 
of  about  50%.  The  whole  operation  thus  consists  of  two  zones,  one  at  175° 
and  the  second  at  about  250°  which  mav  be  carried  out  in  succession.  This 
is  being  studied  in  detail  from  the  kinetic  point  of  view. 


6)  Department  of  Applied  Chemistry,  University  of  Calcutta, 
Calcutta. 

J.  G.  Kane  :  In  the  absence  of  a  representative,  I  may  say  that  work  has 
been  described  in  regard  to  the  preparation  of  azelaic  and  sebacic  acids  in 
good  yields  by  oxidation  with  potassium  permanganate  and  nitric  acid. 
The  cost  of  1  lb.  of  mixed  dibasic  acids  is  stated  to  be  Rs.  8.49  nP. 


A  question  has  been  sent  in  by  Godrej  Soaps  (Pvt.)  Ltd.  as  to 
whether  any  information  is  available  on  the  darkening  that  occurs  on 
storage  of  perfumed,  refined  castor  oil  used  as  hair  oil. 

K.  T.  Achaya  :  During  bleaching  with  an  activated  earth,  small  degrees  of 
conjugation  are  produced  and  might  result  in  subsequent  darkening  of  the 
oil.  Possibly  some  of  the  perfumes  used  tend  to  darken  on  storage.  They 
may  also  react  with  the  hydroxyl  group  of  castor  oil  to  give  dark-coloured 
products. 

J.  G.  Kane  (in  conclusion)  :  The  purpose  of  these  discussions  is  to  draw 
attention  to  the  wider  uses  of  castor  oil.  It  is  really  gratifying  to  find  that  so 
much  research  is  being  carried  out  in  India.  This  is  only  the  beginning  and 
I  have  no  doubt  that  the  fruits  of  the  research  now  going  on  will  be  seen 
perhaps  a  decade  later.  We  need  have  no  fear  about  the  future  of  castor  oil 
if  the  pace  of  research  which  is  taking  place  in  India  is  maintained.  There 
is  certain  to  be  an  increased  utilisation  of  castor  oil  in  this  country,  and  let  us 
hope  that  such  products  will  find  good  markets  in  outside  countries  also. 
Of  course,  restrictions  such  as  import  and  excise  levies  will  also  come  into  the 
picture  and  many  other  factors  will  have  to  be  taken  into  account.  I  would 
like  to  thank  the  organisers  for  having  asked  me  to  take  the  Chair  during  these 
discussions.  I  feel  that  I  have  benefitted  as  much  as  those  present  here.  1 
would  also  like  to  thank  all  the  research  workers  for  having  sent  in  their  mate¬ 
rial  and  the  audience  for  the  excellent  co-operation  given  to  me. 
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SECTION  B 

CASTOR  MILLING 

Questions  Raised 

/.  Is  decortication  practised  anywhere  in  India  ?  What  decor ticators  are  used  ? 

Is  there  any  difficulty  ? 

2.  Does  seed  size  affect  decortication  ? 
j.  Does  relative  humidity  affect  decortication  ? 

4.  What  are  the  expelling  practices  when  decortication  is  not  followed  ?  Cooking 
with  steam  gives  an  emulsion  and  oil  loss  :  how  much  does  this  amount  to  ? 

Does  controlled  cooking  with  moisture  improve  oil  yield,  as  with  other  seeds'? 

5.  Is  there  any  effect  of  poor  storage  of  seeds  or  length  of  storage  on  the  oil  quality 
{yield,  FFA,  colour)  ?  How  are  seeds  stored  ?  What  is  the  maximum 
length  of  storage  ?  What  is  the  usual  supply  season  and  the  usual  crushing 
season  ? 

6.  Do  seeds  obtained  at  certain  seasons  yield  better  quality  oil  than  at  other 
seasons  ? 

7.  How  much  oil  is  left  in  cake  ?  Would  removal  of  this  (e.  g.  by  solvent  ex¬ 
traction)  improve  the  demand  and  price  of  cake  for  fertilizer  ? 

Notes  Received 


Decapsulation 


By  decapsulation  is  understood  the  removal  of  seed  from  the  capsules  in 
which  the  seed  is  borne  on  the  spike.  Each  capsule  contains  3  seeds. 
Seed  is  generally  marketed  after  decapsulation. 


There  are  no  mechanical  decapsulators  for  castor  capsules  in  popular  use. 
After  harvest  the  capsules  are  heaped  in  a  lot,  allowed  to  dry  and  either 
beaten  with  a  stick,  or  a  stone  roller  is  passed  on  them  and  the  seed  is 
separated  frorn  the  capsule  coat.  Though  this  is  slightly  crude  and 
laborious,  yet  it  is  most  economical  in  the  sense  that  the  farmer  has  to 
make  no  investment  and  he  conducts  the  operation  in  his  leisure  period, 
ot  which  he  has  plenty  from  February  to  April. 


During  such  decapsulation,  there  is  usually  a  breakage  of  seed  to  the 
xtent  ot  3-0  /(,.  Ihe  broken  seed  is  no  good  for  sowing,  but  is  alrieht 
for  extracting  oil.  Relative  humidity  does  affect  decortication.  But  in 

in  Marrh  Since  castor  is  harvested  from  November 

to  March.  Decorticating  or  threshing  is  done  from  December  to  March 
when  the  climate  is  dry  and  hot  and  the  fruits  dry  quite  well 


{L.  G.  Kulkarni,  Hyderabad) 
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2. 


(a)  In  India  decapsulation  of  castor  is  generally  carried  out  bv  hand 
Decapsulation  IS  practised  everywhere  in  India  before  thc^sced  is 
marketed.  I  his  decortication  is  done  by  hand  by  the  cultivator 
and  the  seed  marketed.  Prof.  Sharp,  Agricultural  Research  FnfrI* 
necr  under  the  United  States  Technical  Aid  Programme,  has  designed 
a  and  decapsulator  for  castor  ;  this  machine  was  tried  by  the  oifseed 

capsule  from  seed  and  was  found  to  have 
oO  o  greater  cfricicncy  than  human  labour.  Improvements  on  this 
design  may  result  in  an  even  better  decapsulator  for  castor. 

(b)  The  effect  of  seed  size  on  decapsulation  is  indirect.  Generally  seeds 
which  are  very  bold  in  size  do  not  have  a  well-filled  endosperm, 
t  his  generally  results  in  more  brokens  than  in  the  case  of  smaller- 
size  seed. 

(c)  Relative  humidity  does  affect  decapsulation  in  the  sense  that  there 
IS  not  complete  separation  of  testa  from  seed  coat. 

{Dept,  of  Agri.,  Covt.  of  Andhra  Pradesh) 


Decortication 

1.  (a)  Decortication  of  castorseed  is  not  the  usual  practice  in  North  Indian 

mills.  Wherever  this  is  done,  the  machinery  used  is  of  the  corru¬ 
gated  rollers  type  and  the  separation  of  the  husk  and  kernel  is  carried 
out  by  air  current  from  a  blower.  The  machine  is  generally  rigged 
up  by  the  engineering  department  of  the  mill. 

The  main  difficulty  in  the  satisfactory  working  of  such  machines 
arises  on  account  of  the  fact  that  the  feed  consists  of  seeds  of  varying 
sizes.  It  seems  that  this  difficulty  would  be  ov’crcome  to  a  large 
extent  if  the  feed  is  first  sorted  out  according  to  size. 

(b)  Moisture  content  of  the  seed  does  affect  decortication  which  is  facili¬ 
tated  by  the  absence  of  the  same. 

{N.  G.  Chatterji,  Calcutta) 

2.  A  report  from  French  Equatorial  Africa  mentions  that  castorseed  de- 
corticators  imported  from  the  U.  S.  A.  were  not  satisfactory  for  use 
on  African  castorseeds  which  have  thinner  shells  than  the  American. 
Of  several  designs  of  decorticators  then  tried,  one  made  by  a  French  firm 
was  found  satisfactory,  but  it  was  found  that  in  seasons  when  the  relative 
humidity  was  excessively  high,  the  decorticators  would  not  work  satis¬ 
factorily  and  it  was  necessary  to  instal  pre-driers  through  which  the  seeds 
pass  before  reaching  the  decorticators. 

{Reg.  Res.  Lab.,  Hyderabad) 

3.  Decortication  of  castorseed  is  considered  to  be  essential  for  three  main 
reasons  : 

(a)  Erosion  on  the  expeller  is  avoided  il  the  seeds  are  decorticated. 

(b)  The  pigment  forming  the  inner  lining  of  the  shell  can  be  i.solated 
from  the  oil,  if  the  seeds  are  decorticated  prior  to  milling. 
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(c)  The  capacity  of  an  expeller  would  be  considerably  increased  if  the 
seeds  are  decorticated. 

As  far  as  the  Laboratory  is  aware,  decortication  is  not  practised  in 
India. 

There  are  two  types  of  decorticators,  impact  type  and  disc  mill  type. 
The  impact  type  has  been  developed  and  is  used  in  the  U.  b.  A., 
whereas  in  Africa  and  other  places,  such  a  type  is  not  found  to  be 
suitable,  due  to  the  difference  in  the  thickness  of  the  shells. 

The  laboratory  is  procuring  a  disc-mill  type  of  decorticator  with 
hull  separator  and  it  is  proposed  to  study  : 

i)  the  hulling  characteristics  of  castorseeds  under  various  condi¬ 
tions  of  moisture  content,  etc.; 

ii)  the  difference  in  the  quality  and  yield  of  castor  oil  with  and 
without  decortication  ; 

iii)  the  quality  and  yield  of  castor  oil  under  various  conditions  of 
cooking  and  drying;  and 

iv)  the  effect  of  storage  of  seeds  on  the  quality  and  the  yield  of  oil* 

{Reg.  Res.  Lab.,  Hyderabad) 

4.  The  composition  of  castorseed  from  various  countries  is  given  below  as 
ranges,  with  averages  in  brackets  below  : 


Characteristic  Cyprus  Philip-  Brazil 

pines 

Reference  12  3 

Hull 

3.')-48  —  — 

Kernel 

60-65  —  — 

Mobture  . . 

—  5-14  5-5 

Oil 

45-55  .53-67  48-6 

Protein 

—  30-61  17-9 

Carbohydrate 

—  6-73  13-0 

Crude  fibre 

—  —  12-5 

Ash 

—  3-85  2-5 

Weight  of  single 

—  — 

seed,  gm. 

Length  of  seed,  mm.  ‘ 

Transverse  width. 

mm. 

Thickness,  mm. 

FFA  of  seed  oil,  % 

India 


Mostly 

Africa 

General 

Bombay  Bombay 

Andhra 

Pradesh 

4 

5 

6 

7 

8 

18-22 

24-3-32-8 

21-0 

30 

25-6-33-2 

82-78 

(28-  7) 

(29-  2) 

— 

79-0 

70 

66-8-74-4 

(70-8) 

— 

3- 2-7- 6 

2- 1 

5- 14 

3-  1-5-8 

45-50 

(5-3) 

(5-0) 

36-  9-60-  8 

45-  1 

46-65 

45-0-51-8 

(47-4) 

(48-0) 

— 

17-88 

12-0-16-0 

12-61 

(14-8) 

' 

— 

3-  1-7-0 

14-99 

(5-0) 

— 

23- 1-27-2 

2-73 

(25-6) 

— 

2- 0-2- 2 

1-  13-0-74 

0-  16-0-53 

0- 17 

(2-1) 

0- 19-0-  26 

(0-  28) 

1 

(0-23) 
r  10-3-11-5 

1  (10-9) 

-  i 

,  6- 8-7- 6 

1 

(7-3) 

L  5- 1-5- 7 

0-4-5-  2 

1-1 

(5-4) 

(1-6) 

0-04-1-  1 
(0-4) 

Refertnces: — 1 . 


2.  S.  P.  Padilla  and  F.  A.  Solivcn,  Philippine  Agr.,  1933,  22,  408. 

3. 

”,  Vol.  1. 


4.  S.  S.  Gupta,  T.  P.  Hilditch  and  J.  P.  Riley,  J.  Sci.  Food  Agr.,  1961  2,  245. 


6.  .\.  Halcnke  and  M.  Kling,  Landw.  Vers.  Sta.,  1900,  64,  51. 


Also  D.  B.  Jones,  J.  Amer.  Oil  Chem.  Sor.,  1947,  24,  247. 


7.  S.  Kutumba  Rao,  B  Appu  Rao,  A.  Krishnamurthy,  .S.  D.  Ihirumala  Rao  and 
K.  S.  Murti,  Unpublished  data. 


{Oil  Technological  Institute,  Anantapur) 


Castorseed  Milling 


1.  The  seeds  are  cleaned  by  passing  through  seed  cleaning  equipment  and 
then  crushed  in  expellers.  Preliminary  cleaning  of  the  seed  prior  to 
processing  is  desirable  in  order  to  improve  the  quality  of  the  oil  as  well 
as  cake.  It  is  claimed  by  the  industry  that  for  producing  high  grades  of 
refined  oils,  fresh  seeds  are  required.  If  proper  care  is  not  taken  in 
ensuring  storage  faciliues  the  seed  has  a  tendency  to  deteriorate.  It 
may  also  get  spoiled  if  it  is  stored  in  damp  godowns.  The  seed  should 
be  stored  in  dry  and  properly  built  store-houses  with  facilities  for 
circulation  of  air  to  keep  the  seed  cool  and  to  prevent  any  formation 
of  heat  during  storage.  This  would  be  necessary  if  wastage  of  seeds 
is  to  be  controlled.  Generally  the  yield  of  oil  does  not  vary  much  from 
seeds  obtained  from  season  to  season. 

Expeller  cake  contains  between  8  and  10%  of  oil.  One  or  two  solvent 
extraction  units  remove  even  the  residual  castor  oil  from  cake  by 
subsequent  solvent-extraction  methods.  This  will  not  only  add  to  the 
economy  of  the  oil  mill  but  also  augment  the  oil  supply  position. 


{Ministry  of  Commerce  and  Industry,  New  Delhi) 


2.  In  milling  castorseeds,  the  seed  can  be  fed  to  the  kettle  cither  after 
crushing  in  rollers  or  directly  as  it  is.  It  is  heated  with  steam  and  some 
amount  of  open  steam  is  injected  to  increase  the  moisture.  Cooking 
with  steam  docs  not  give  an  emulsion  in  significant  quantity  and  no  loss  of 
oil  takes  place.  The  yield  of  oil  is  improved  by  cooking  with  moisture  as 
in  the  case  of  other  seeds. 

On  an  average  7%  of  oil  is  left  in  the  oilcake. 


{Swaika  Oil  Mills,  Calcutta) 
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III  North  India  the  usual  practice  is  to  feed  the  vvliole  seed  into  the 
cxpellcr  (the  so-called  first  pressing).  The  loose  cake 
contains  about  16-20%  oil  and  after  proper  cooking  is  passed  through 
Tseco^  ;et  oi-expellers  (second  pressing).  The  final  cake  may  contain 

^  '  '"'ll 


The  cooking  of  the  first-pressed  cake  is  usually  done  with  jacket  steam 
only  and  a  small  quantity  of  open  steam  is  injected  into  the  meal  on 


rare  occasions 


4.  A  process  lor  extracting  oil  without  decortication  has  been  developed  at 
the  National  Chemical  Laboratory,  Poona.  This  is  a  modification  of  the 
Russian  process  of  aqueous  extraction  known  as  the  Skipin  Process. 
In  this  modified  process,  castor  beans  are  lirst  roasted  and  then  ground 
into  a  meal  before  extraction  with  hot  water.  Small  amounts  of  common 
salt,  lime  water  and  potassium  nitrate  are  added  to  break  the 
oil-water  emulsion.  It  is  claimed  that  the  oil  yield  obtained  is  lf%  on 
the  weight  of  seed  meal  when  the  oil  originally  present  was  47.5%, 
leaving  behind  a  small  quantity  of  3.5"/o  of  oil  in  the  meal.  In  any 
solvent  extraction  process,  r'*'  of  oil  is  left  in  the  cake. 


I'he  investigations  also  reveal  that  extraction  of  oil  with  steam  alone  or 
with  the  help  of  salts,  acids,  bases  and  demulsifying  agents  gave  a  yield 
of  38%  oil  on  the  weight  of  seed  meal;  thus  the  oil-loss  by  steam  is 
about  6%  (J.  P.  \’erma.  Proceedings  of  Symp.  on  Oils  and  Fats.  NCL,  Poona, 
7th  November  1951,  p.  130) 

{National  Research  Development  Corporation  of  India,  New  Delhi) 

•->.  1  he  press  cake  contains  10-20%  oil.  I  he  residual  oil  can  be  extracted 

with  hydrocarbon  solvents  when  the  extracted  cake  (castor  pomace) 
conuaining  upto  2%  ol'oil,  is  left  behind  (Kirk  &  Othmer,  ^^Encyclopaedia 
of  Chemical  Technol.ogf\  Vol.  .3,  p.  211).  This  is  an  advantage;  since 
the  cake  is  not  used  as  cattlefeecl,  it  is  unlikely  that  solvent  extraction 
will  decrease  its  value.  .Actual  information  is,  however,  not  available. 


6. 


{j\ational  Research  Development  Corporation  of  India,  New  Delhi) 


Lxpellcr  castor  cake  contains  on  an  average  about  6  « 
evident  that  the  removal  of  this  residual  oil  from  the  cake 
the  cake  more  suitable  for  u.se  as  fertiliser 


of  oil.  It  is 
would  render 


(A.  G.  Chatterji,  Calcutta) 


M 


Ihr.  wiihciubontrlrachlorid,-  as  laid  <l,mn  by  llu- 
Rosidls  agree, „g  ,o  (>.l  ,n  are  oblaiaed. 


AOCIS  mcihocl. 


I  ec/inological  Instilute,  Anaritapur) 
Storage,  Season  and  Oil  (Xjalhy 


{Swaikd  Oil  Mills,  CalculUi) 

Castorseed  .emains  k.kkI  o„  su„age  lor  :l  years  (ICAR  l-arm  Sews  ReUa,, 

■  "r-"?  ‘f  l>‘''>l'^hed  on  Ibe  inlluence  of  bagging 

(Foma  .«/.  \  ag.,  I  IKin,  jg,  1  :l),  and  ordi.na.e  and  other  co„<li,hn,s 

[Agnc.  J.  India,  1 J2I,  ig,  HI)  on  the  per  c(mi(  oil  in  castorscTcl. 

{National  Research  Development  Corporation  of  India,  .Yew  Delhi) 


3.  1  he  Department  of  Agriculture,  Andhra  Pradesh  has  studied  the  elfecl 

oi  storage  on  the  oil  content  of  castor.  I  here  were  four  storage  treatments 
of  seed,  w"^.,  in  open  trays,  gunny  bags,  sealed  kerosene  tins  and  glass 
jars.  1  he  period  of  storage  was  2  years.  .Analysis  for  oil  content  was 
carried  out  once  ever\'  quarter,  and  the  results  showed  that  oil 
content  was  not  affected  either  by  the  method  of  storage  or  the  length 
of  storage.  Similar  results  have  been  reported  from  Madras  State;  even 
after  3  years  of  storage  of  castorseed  in  gunny  bags,  there  was  no 
deterioration  either  in  free  fatty  acid  or  oil  content. 


Castor  harvest  commences  about  the  first  week  of  December  and 
arrivals  into  the  market  are  at  their  peak  in  the  months  of  Januar\-  and 
February.  I'he  crushing  season  commences  soon  after. 

{Dept,  of  Agricidture,  Govt,  of  Andhm  Pradesh) 

4.  (a)  In  a  study  made  in  the  United  States,  the  changes  in  castorseed  on 

five  years’  storage  were  studied.  Castorseed  stored  well  under 
normal  conditions.  The  average  percentage  of  broken  beans  in 
farmers’  lots  is  only  3-.'3%,  which  does  not  affect  the  oil  quality. 
After  two  years  storage,  the  oil  still  conformed  to  the  highest  standards 
laid  down;  during  the  third  year  of  storage  and  thereafter,  only  the 
colour  fell  below  these  standards.  Such  colour  deterioration  was 
enhanced  by  breakage.  1  he  oil  content  decreases  by  about  2”^ 
during  five  years  of  storage. 

(b)  Some  work  has  recently  been  done  at  this  Laboratory  on  stotage 
of  castorseed: 


•35 


(i)  Kxcci)!  for  loss  of  viability,  castorseccl  showed  excellent  storage 
characteristics  both  in  laboratory  storage,  and  when  kept 
at  5()°C  and  relative  humidity,  as  shown  by  the  following 

figures. — 

Storage  for  three  months 


Laboratory  Accelerated 

\'iability°o 


Initial 

Final 

85 

3(5 

85 

(5  (after  only  25  days) 

Initial 

0.3(5 

0.36 

Final 

1  . 05 

3 . 88 

(in  times 
5.25-  inch, 

dilution 

V  +  5R) 

Initial 

2.7 

2.7 

Final 

2.8 

3.9 

(ii)  When  seeds  were  smashed  the  seed  oil  deteriorated  rapidly. 
In  71  days  the  seed  oil  in  thie  damaged  seeds  rose  in  FLA  from 
1.13  to  12. 1(5  and  37.()(>%  on  laboratory  and  accelerated  storage 
respectively,  dolour  also  greatly  increased.  ^Vctting  further 
hastened  this  deterioration. 


FI  .\ 


Ciolour 


(in)  Lven  cracked  seed  deteriorated  rapidly  as  shown  by  the  following 
figures  for  laboratory  and  accelerated  storage  (5()°C,  80%R.H.) 
for  a  period  of  (>()  days; 


/« 


C'.racked 

seeds 

dracked  &  wetted  seeds 

Laboratorv  . 

\ccelerated 

- 

Laboratory  Accelerated 

Initial 

Final 

1  .91 

(5.3 

1.91 

12.3 

1-91  1.91 

7.7  M.7 

Initial 

Final 

3.1 

(5.8 

3 .  1 

9.0 

3.4 

90  11.0 

5.  (a) 


{^^g-  Res.  Lab.,  Hyderabad) 

Experiments  conducted  on  storage  of  seed  in  i 
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(b)  Castoisccd  IS  not  stored  for  long  periods.  Oil  is  expelled  and  ex- 

fPspose  off  the  seed  immediately 
aftei  thieshing.  Generally  seed  is  stored  in  gunny  bags  in  godowns 

only  lor  1  to  (.  months  at  the  most.  There  is  very  little  carry-over 
troni  one  season  to  another,  amounting  at  most  to  .'3%  of  a  total 
production  of  70,000  tons  all  over  India. 


(c)  Castor  is  harvested  from  November  to  March.  Seed  starts  coming 
to  the  market  from  December  to  May.  Crushing  season  is  also 
December  to  May  or  further. 


(d)  Seasons  have  no  ellect  on  the  quantity  oi  oil.  1  have  no  information 
about  oil  quality. 

(/-.  a.  h'ulkarm,  Hyderabad) 

6.  (a)  Storage  ol  seed  under  poor  conditions  or  for  long  periods  materially 

affects  the  quality  of  the  oil,  especially  in  a  rise  in  acidity  and  deeper 
colour.  It  is  practically  impossible  to  bleach,  to  the  same  I.o\i- 
bond  scale,  oil  from  old  seed  as  that  from  fresh  seed. 


(b)  It  seems  that  the  export  market  regulates  to  a  large  extent  the  pro¬ 
gramme  of  crushing. 

(c)  Naturally,  mature  seeds  give  a  better  quality  of  oil.  At  the  same 
time  it  is  recognised  that  the  locality  from  where  the  seed  is  obtained 
influences  considerably  the  colour  and  acidity  of  the  oil.  Thus  oil 
from  Nizam  seed  can  be  bleached  much  better  than  others. 


(.Y.  6’.  Chatlerji,  Calcutta) 

7.  Season  has  no  direct  effect  on  the  total  oil  content.  Sometimes  there 
appears  to  be  an  apparent  lo.ss  in  oil  content  of  seed  picked  at  the  fag 
end  of  the  crop  season.  This  is  because  the  filling  of  the  seed  formed 
from  the  last  bloom  on  the  plant  is  not  complete,  owing  to  hot  weather 
conditions  and  complete  lack  of  moisture  in  the  soil.  1  herefore,  the  oil 
realised  is  low  and  consequently  the  percentage  oil  content  appears  to 
be  low'.  But  if  well-filled  seed  is  picked  from  the  last  bloom  and 

analysed,  there  is  found  to  be  no  difference  in  oil  content. 

{Dept,  of  Agriculture,  Govt,  of  Andhra  Pradesh) 


SECTION  C 


BV-PRODUCT  uses,  standards  &  PRICES 


I. 


3- 


Questions  Raised 

Th,  MewU  uses  of  cake  are  only  mamrial  because  it  is  very  poisonous  to  cattle. 
Has  cake  ever  been  used  after  detoxification  for  feeding  purposes .  Efficwi 
IclrtiLlion  will  also  be  iLssary  since  the  sharp  hull  puces  tear  cattle 

intestines. 


Are  any  methods  used  in  industry  to  determine  the  percentage  of  hulls  m  cake  ? 

How  much  castor  cake  is  sold  in  India  and  how  much  in  foreign  markets? 
Are  the  selling  prices  based  on  nitrogen  ? 


4.  What  are  the  prices  of  decorticated  and  undecorticated  cake  ?  What  are  the 
prices  of  edible  oilcakes  (c.  g.  groundnut,  cottonseed)  and  of  rnanurial  oilcakes 
(c.  g.  castor)  ? 


j.  Are  there  any  standards  for  castor  cake  used  in  trade  ?  Is  it  desirable  to  fix 
ISI  graded  standards  ? 


6.  Is  any  work  known  where  castor  cake  has  been  used  as  a  source  of  proteins  for 
synthetic  fibres,  as  with  groundnut  ? 


7- 

8. 


Is  there  any  market  for  castor  hulls  ?  IVhat  is  its  price  ? 

Are  any  uses  of  castor  hulls  known,  c.g.  the  possibility  of  carbonisation  to  active 
carbons  ? 

Notes  Received 


Uses  of  Castor  Cake 

(a)  Castor  cake  is  an  excellent  fertilizer  because  it  is  : 

(i)  rich  in  nitrogen  (0.1%),  phosphoric  acid  (2.o5o/)  and 
potash  (1%), 

(ii)  rates  as  high  as  organic  fertilizers  on  the  basis  of  nitrogen  nitri¬ 
fied, 


(iii)  contains  many  secondary  nutrients, 

(iv)  forms  humus, 

(v)  decomposes  slowly  in  the  soil,  assuring  a  steady  supply  of  nutrient 
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(v'i)  retains  moisture  well. 

parativeix  '"oiuXgtbX,',  which*  co,S',uV\'i(ji7*‘'r  ‘1"  ™"'' 

This.can  be  obtained  bv  ext  acting  ht  meL  wi  1^^^  ^ 
alkali  or  with  10%  chlotl  s  ,  i  ^  I  .M^ 

Oon  wtth  hydrochloric  acid,  acetic  acid  or 

ma>  range  from  ot  the  cake.  The  following  uses  have  been 

clkt.  i'Klustrial  protein  derived  from  castor 


(i)  It  contains  18  ,  oi  glutamic  acid  and  is  u.sed  in  Manchuria 
as  a  source  ol  this  material,  (ilutamic  aeid  is  converted  into 

sodium  glutamate,  an  appetis.r  which  confers  a  mcatlike 
ilavour. 


(ii)  Distempers  of  good  quality  have  been  made  containinu  of 
castor  proteins. 

(lii)  Tempera  (oil-bound  distempers)  ol  excellent  quality  containing 
castor  proteins  have  been  made. 

•  .  •  it)  ri  plact  casein  plastics,  castor  protein  was  not  \ery  successful 

when  used  alone  in  plastic  mouldings. 

(v )  Excellent  wood  adhesives  resulted  either  in  combination  with 
lime  and  sodium  silicate,  or  with  formaldehyde,  ammonia  and 
tri.sodium  phosphate. 

(vi)  Good  preliminary  results  were  obtained  in  use  as  a  textile  fibre, 
but  this  was  not  pursued  in  full. 

Rfs.  Lab.,  Hvderahad) 

2.  Apart  from  its  toxicity,  the  portein  in  castor  cake  is  of  good  quality  with 
the  following  amino  acid  com[)osition. 


.\mino 

acid,% 

Arginine 

1  1.(1 

Phenylalanine 

1.2 

Aspartic  acid 

i.t; 

Proline 

3.  It 

(ilutamic  acid 

18.(1 

J’hreonine 

8.(i 

Histidine 

2.5 

I'ryptophan 

0.8 

I. sole  uci  lie 

5.8 

J’yrosinc 

8.2 

Leucine 

7.2 

V^aline 

().G 

Lysine 

8.1 

Unaccounted 

' 

.  20.5 

1  , 

Methionine 

L5 

The  only  nulritionally  essential  amino 


acids  which  arc  low  are  histidine, 


phenylalanine  and  particularly  tryptophan. 


{Reg.  Res:  Lab.,  Hyderabad) 


:i.  Typical  analyses  of  castor  cake  arc  given  below: 


/o 

From  whole 
seed 

(Indian  sample) 

From  whole 
seed 

From  decorti¬ 
cated  seed 

Solvent-extrac¬ 
ted  meal 

(U.  S.  A.  figures) 

•  / 

Moisture 

1  1.3 

0.9 

lO.f 

11.7 

Ash 

().3 

15.0 

10.5 

0.1 

Oil 

0.2 

5.3 

8.8 

1.1 

Protein 

28.0 

20.4 

10.4 

33.0 

Crude  fibre 

19.1 

24.0 

30.5 

Carbohydrate  J 

•  37.0 

Phosphorus 

(as  Po  0-) 

— 

2.8 

I.O 

— 

The  protein  consists  of  10%  globulins  (potential  industrial  protein),  16%  albumins 
(which  include  the  toxic  material  ricin),  4%  proteoses  (which  contain  the  toxic  allergen), 
and  20%  glutelins  (conjugated  protein  and  non-protein  nutrogen  constituents).  The 
phosphorus  is  mostly  present  as  phytin. 


t.  Note  on  synthetic  fibres  from  oilcake  proteins. 


Proteins  made  from  several  vegetable  oilcakes  have  been  used  to  make 
synthetic  fibres.  These  include  groundnut  (Ardil),  maize  (X'icara) 
and  cottonseed.  The  following  four  steps  arc  involved  in  production  of 
synthetic  protein  fibres  ; 


(a)  Spin  solution  preparation.  This  is  to  denature  the  protein  and 
rernove  the  bonds  between  protein  molecules,  thus  uncoiling  them 
and  making  them  linear.  About  20%  protein  solution  is  used,  and 
the  denaturing  agent  is  hot  sodium  hydroxide.  The  solution 
IS  iiltered  and  (reed  of  air  (degassed). 


(b)  Coagulation.  rhe  solution  is  extruded  through  fine  orifices  into 

converts  the  protein  from  a  dispersed  to  a 

ghly-aggregaU'd  state.  Salts  are  added  to  prevent  hydration 

hp^r  t  *T  ‘-250,000  fine  jet  fibres  may 

be  collected  together  as  a  single  twisted  thread.  .  »  mav 
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(0 


Stretching.  I  his  gives  tlu‘  fibre  lustre, 
Water  or  aqueous  soap  solutions  an 
obtained  may  be  150-r)(»00y. 


tenaeity  and  transparency, 
used.  I  he  elongation 


(ci) 


Hardening.  This  imparts  a  higli  chemical 
L/Sually  foimaldehyde  is  used  and  functions 
with  the  free  amino  groups  of  the  pniteins. 


resistance  to  the  fibre, 
mostly  l)y  combining 


{Reg.  Res.  I.(ib.,  Hyderabad) 


5.  (a)  Castor  cake  contains  approximately  of  proteins  and  the  follow 

ing  work  on  its  utilisation  fiir  making  fibri's  has  bei’ii  reported. 


(i)  Kamath  and  Kulkarni  have  reported  that  castor  cake  pro¬ 
teins  show  promise  as  a  source  of  textile  fibre.  Conditions 
for  extraction  of  castorseed  proteins  from  defatted  cake  have 
also  been  standardised  (J.  Sci.  Industr.  Res.,  ry  H,  ’IAS)). 

(ii)  A  new  plastic,  “Rilsan,”  based  on  castor  oil  is  reported  to 
have  been  developed  by  ‘Societf*  Organico;  a  rrench  Company 
{Paintindia,  19.')!,  i  (fj),  ‘22). 


(iii)  Synthetic  fibres  have  been  prepared  from  proteins  of  castor 
cake  and  it  has  been  t'stablished  that  the.se  can  be  made  from 
any  corpirscular  protein  (T.  \’.  Subbarao,  Indian  Soap  J.,  19.52, 
7(9,'  90). 

{National  Research  Development  Corporation  oj  India,  .Seic  Delhi) 


Toxicity  of  C.xstok  .anu  its  Rkmov.m. 

1.  (a)  I'hcre  are  three  toxic  compounds  in  castorseed.  One  is  a  mildly 

toxic  alkaloid,  ricinine,  w  hich  is  not  considered  very  harmful.  I  he 
other  is  ricin,  an  extremely  poisonous  protein  which  is  present  in 
quite  large  amounts.  It  can  be  detoxified  by  treatment  ol  the 
meats  or  cake  with  steam  ;  e.g.,  during  the  cooking  operation, 
ricin  is  rendered  comparatively  harmless.  1  he  third  is  a  powerful, 
stable  allergenic  material  of  protein-polysaccharide  nature  which 
forms  about  12%  of  the  castor  cake,  and  can  be  extremely  dangerous 
for  anyone  allergic  to  it.  \'ery  recently,  extensive  laboratory 
reported  from  the  U.  S.  A.  shows  that  this  allergen  can  be  destroyed 
completely  by  (a)  heating  the  cake  to  200“C  for  1-5  hours,  though 
the  cakes  were  scorched  slightly,  (b)  moist-cooking  the  meals  with 
(1%  .sodium  hy'droxide,  or  better  by  autoclaving  at  20  lb.  jiei  sq. 
inch  pre.ssure  with  2%  alkali,  and  (c)  moist-cooking  the  meats  with 
2%  sodium  hydroxide  and  10%  formaldehyde,  or  0.9  hydro¬ 
chloric  acid  and  3%  formaldehytle. 
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(b)  Castorsecd  and  cake  are  highK  poisonous  to  man, 
large  animals,  ruminants  and  non-iuminants. 
doses  of  castor  seed  will  cause  death  . 


to  small  and 
fhe  following 


No.  of  castor  seeds 


Man 

6 

Rabbit 

4 

Sheep 

5 

Ox  &  Horse 

6 

Pig 

7 

Dog 

1  1 

Cock  &  Duck 

80 

Horses  when  fed  castor  cake  either  died  oi  were  badly  disabled, 
fowls  can  tolerate  it  .some  what  better  but  tend  to  lose  weight. 
Reports  indicate  that  fish  are  apparently  not  afl'ectecl  by  the  toxic 
properties  and  may  be  fed  with  castor  cake.  In  any  consideration 
of  feeding  castor  cake,  apart  from  the  removal  of  the  toxicity  asso¬ 
ciated  with  the  proteins,  the  purgative  nature  of  the  residual  oil 
must  also  be  considered. 

{Reg.  Res.  Lab.,  Hyderabad) 


Detoxification  of  the  cake  is  carried  out  by  autoclaving  the  moist  cake, 
and  by  treatment  with  solutions  of  sodium  cliloride,  ammonium  sulphate, 
sodium  hydroxide,  etc.  Toxic  cake  produces  a  deep-blue  colouration 
with  ninhydrin  whereas  the  detoxicated  cake  produces  a  faint-blue 
colouration.  'I'his  serves  as  a  test  for  detoxication.  Detoxicated  cake 
has  been  fed  to  weanling  albino  rats  and  has  also  been  tested  by  the 
agglutination  test.  Dake  obtained  from  solvent  extraction  is  found  to 
be  more  toxie  than  expeller  cake. 


(A.  A.  Dole,  Poona) 

3.  In  this  conneetion  one  is  temjjted  to  ask  whether  in  India  it  is  at  all 
worthwhile  to  devote  attention  to  the  use  of  castor  cake  for  edible  purposes 
when  any  amount  of  other  superior  oilcakes  are  avaiable  in  the  countrv 
for  the  cattle-feeding. 


4. 


{N.  (L  Chatterji,  Calcutta) 

'I’he  Catllefcrd  Sub-Committee  of  ISI  has  not  considered  castor  cake 
as  a  feedstuh.  In  fact  it  has  specified  that  other  oilcakes  should  be 

of  castor  husk.  Importers  of  oil- 
cakes  in  U  k  are  very  particular  about  the  residual  castor  husk  in 


{ISI  Directorate,  New  Delhi) 


(a) 


l  ie  press-cake  contams  10-20%  oil  and  high  percentage  of  proteins. 
Alter  extraction  with  solvents  it  contains  up  to  2%  of  oil  and  ap- 
proximately  .hi  .  protein  but  is  unsuitable  ^is  cattlefeed  becauL 
ol  the  presence  oi  the  toxalbumin,  ricin,  which  is  highly  poisonous 
to  men  and  animals.  Moreover  the  pomace  contains  a  heat-stable 
;d  ergenic  substance  derived  from  the  original  beans  which  power- 
tully  allects  many  animals  and  humans.  Castor  cake  possesses 
many  desirable  features  ;  it  relea.ses  its  nitrogen  slowlv,  contains 
other  elements  ol  plant  foods,  and  is  high  in  humus  value 


Castor  cake  can  be  used  as  cattlefeed  as  it  is  reported  that  ricin 
can  be  inactivated  to  some  extent  by  steaming  or  otherwise  heating 
the  meal.  Such  methods  have  been  claimed,  but  not  proved  to 
result  in  a  meal  suitable  for  cattleleed  (Kirk  &  Othmer,  Encyclopaedia 
of  Chemical  Technolo^,  \’ol.  .‘i,  p.  210). 

The  following  work  on  detoxification  of  castor  cake  has  been  re¬ 
ported: 


(i)  Repeated  extraction  of  castor  cake  with  hot  ethyl  alcohol 
has  been  claimed  to  detoxify  the  meal  (Raymond  Borchers, 
Poultry  Sci.,  1919,  28,  ;  Chem.  Abslr.  19.59,  1208). 

(ii)  R.  Kodras  et  al.  have  reported  that  autoclaving  for  15  minutes 
at  125°C  completely  destroyed  the  toxicity  present  in  the  meal 
{J.  Amer.  Oil  Chem.  Soc.,  1919,  26,  011  ;  Chem.  Abslr.,  1950,  44, 
857). 

(iii)  The  studies  of  Amanullah  Khan  on  the  toxic  principles  of 
castor  cake  brought  out  that  toxicity  can  be  removed  by  the 
following  processes: 

a)  When  oilcake  is  heated  for  2  hours  at  a  temperature  of 
IIO-115'’C  with  twice  its  volume  of  1.5  N  hydrochloric 
acid,  toxicity  is  removed  and  the  product  is  neutralised 
with  NaOH  or  Na.2C()3. 

b)  I  he  removal  of  ricin  can  be  brought  about  by  treatment 
of  the  cake  with  oxidising  agents. 

c)  Fixposure  of  castor  cake  to  ultraviolet  rays  also  removes 
toxicity. 

d)  Boiling  with  water  is  also  reported  to  remove  the  toxicity 
[OiV  &  Oilseeds  J.,  1952,  4,  (12),  19]. 

(iv)  Breton  &  Gregory  claim  to  have  rendered  castor  cake  suitable 
even  for  human  consumption  by  treating  the  cake  with  pro¬ 
teolytic  enzymes,  then  with  autolyzed  yeast  and  finally  with 
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aulolyzcd  bacteria  (U.S.  Palenl  No.  2,.’ib9.Sll,  dated  May  30. 

Res.  Dev.  Cvrii.  of  India,  New  Delhi) 


'I  he  presence  of  castor  cake  in  edible  oilcakes  is  strictly  forbidden  in 
advan^ced  countries  since  it  is  highly  toxic.  The  same  oil  mills  arc  n 
permitted  to  crush  both  castor  and  eddile 
castor  cake  in  other  oilcakes  is  generally 


The  same  oil  mills  arc  not 
oilseeds.  The  presence  of 
determined  in  one  of  the 


tAvo  ways 


(a)  The  first  method  consists  in  estimating  the  presence  of  castor  hull 
particles.  The  cake  is  sedimented  with  water.  The  heavier 
particles  are  treated  first  with  sulphuric  acid  and  then  with  alkali 
solution.  The  castor  hull  fragments  show  up  as  very'  dark  pieces, 
which  arc  picked  out  and  examined  microscopically  where  they 
show  a  characteristic  structure. 


(b)  The  presence  of  ricin  can  also  be  estimated.  Soluble  protein  is 
leached  out  from  the  cake,  and  the  presence  of  ricin  in  this  soluble 
protein  determined  by  the  precipitate  obtained  with  anti-ricin 
scrum  (supplied  by  Merck). 

{Reg.  Res.  Lab.,  Hyderabad) 


The  methods  used  in  the  industry  to  determine  the  percentage  of  hulls 
in  the  cake  are  not  known.  The  cake  is  mostly  used  as  a  farm  manure. 
The  estimated  production  of  castor  cake  is  of  the  order  of  (50,000  tons. 
Only  small  quantities  arc  exported,  mainly  to  Ceylon. 

{Ministry  of  Commerce  &  Industry,  New  Delhi) 


Stand.\rds  for  and  Price  of  Castor  Cake 


Proposal  has  been  accepted  for  the  formulation  of  an  Indian  Standard 
Specification  for  castorseed  cake  for  manure.  Work  is  in  progress. 


{ISI  Directorate,  Neiv  Delhi) 

So  far  no  standards  have  beecn  fixed  for  castor  cake.  The  exports 
having  been  small,  the  need  for  fixing  standards  has  not  yet  been  fell. 
So  far  as  is  known  castor  hulls  are  used  only  as  fuel. 


If  decortication— partial  or  complete— is  encouraged  by  fixing  ISI. 
graded  standards  for  castor  cake,  based  on  nitrogen  content,  this  would 

production  of  oil  of  good  colour  readilv 

saleable  in  the  export  market. 


{J^ .  G.  Chatterji,  Calcutta) 

The  price  of  castor  cake  today  in  India  is  about  Rs.  200  per  ton. 
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5. 


The  price  structure  of  (wo, -diblc  oilcakes  is  summarised  below: 

(a)  Grounduut  cake  In  lltr,r,,  ,Ih-  iuiernal  price  (all  f.Kua-s  in  Rs.  per 
ton)  ayragccl  about  115,  varying  from  115-170,  while  the  price 
-ri  ^  ’  varied  from  155  to  577  averaging  about  500-520 

1  bus  the  luternal  price  of  groundnut  cake  in  India  was  less  than 
one-third  the  price  in  the  London  market.  In  195<}  and  1957 
exports  of  the  Indian  cake  were  drastically  reduced  ;  (he  internai 
prices  rose  to  an  average  of  about  210-2.‘I0.  For  a  greater  part  of 
1958,  exported  cake  held  at  a  lower  price  of  about  :ir»0-.370,  but 
the  internal  price  kept  increasing.  Towards  the  end  of  1958  and 
throughout  1959  and  19(50,  export  prices  again  reached  the  levels 
of  about  500  obtain, “d  in  19;).5,  with  the  internal  price  steadily  in¬ 
creasing  to  about  330-3(50. 


The  comparative  price  structure  of  groundnut  cake  in  (he  U.  K. 
market  through  19.5.5  to  1900,  shows  the  stnmg  influence  of  the 
international  prices  ,)n  both  the  export  and  the  internal  price  of 
the  Inclian  cake.  The  prices  of  the  Indian  cake  were  at  paritv 
with  Nigerian  and  French  \V,-st  .African  cake. 

(b)  Cottonseed  cake.  The  pric's  (in  Rs.  per  ton)  of  decorticated  cotton¬ 
seed  cake  on  both  the  L’.  K.  market  and  the  Indian  market  main¬ 
tained  steady  levels  through  1959  and  19(50  with  only  slight  fluctua¬ 
tions.  On  the  internal  market  this  steady  figure  was  about  320, 
and  on  the  export  market  about  170.  Prices  of  decorticated  cotton¬ 
seed  cake  were  usually  lower  by  10-50  than  those  of  groundnut 
cake. 


Undccorticat,*d  cottfinseed  cake  s,)ld  in  India  at  about  280-300. 
From  about  December  1959,  there  was  also  a  demand  for  un¬ 
decorticated  cottonseed  cake  in  London,  the  prices  being  about 
320-340  ;  such  cake  was  from  British  East  .Africa,  .Argentina  and 
America. 

{Summarised  by  Reg.  Res.  Lab.,  Hyderabad  from  data  supplied  by 
the  Ministry  of  Commerce  and  Industry,  Neiv  Delhi) 

(5.  (a)  Fhc  estimates  of  production  ,)f  castorscxl  and  castor  oil  by 

19(iO-f51  arc  as  follows  {A.I.M.O.  Directory  igyS,  Industrial  Survey 
Section,  p.  gf)  : 

Seeds  (’000  t,)ns)  (’000  tons) 

1  (5 1  •'XJ 

Hence  cake  by  difference  would  be  approximately  1,0.5,000  tons, 
(b)  Price  of  edible  cakes  in  April  19(50[J^.  Ind.  &  T>'-,  19(50,  lo  ((5),  1025] 
Groundnut  Cake  Rs.fcwt. 

Kanpur  12.30 

B,)mbay  19.20 

Calcutta  19.20 


(5 


Linseed  Cake 

Bombay 

Kanpur 

Calcutta 

16.30 

17.40  (Feb.  1960) 
19.50 

.Sesame  Cake 

Bombay 

Salem 

.Mustard  Cake 

21.40 

21.40 

Kanpur 

12.60 

Coconut  Cake 

Bombay 

Kozhikode 

20 . 00 

20 . 00 

Castor  Cake 

Bombay 

Kanpur 

10.30 

12.. 30 

(jVrt/.  Res.  Dev.  Corp.  of  India,  New  Delhi) 

Other  Castor  by-products 


1.  Use  of  castor  stalks,  castor  husks,  etc.  :  Laboratory  and  pilot-plant 
trials  at  the  Forest  Research  Institute,  Dehra  Dun  and  the  former  Indus¬ 
trial  Laboratory,  Hyderabad,  had  shown  that  castor  stem  pulp  can  be 
used  for  production  of  writing,  printing  and  wrapping  papers.  The 
Hyderabad  work  showed  that  the  use  of  4%  alkali  for  digestion  at  80 
pounds  per  sq.  inch  gave  a  40%  yield  of  bleached  pulp  leaving  behind 
30%  of  residual  fibre.  The  work  at  Dehra  Dun  gave  a  57%  yield  of 
pulp  from  unbarked  castor  stalks  by  the  sulphate  process.  The  beaten 
pulp  was  short-fibered  with  an  average  length  of  0.91  mm.  and  an  average 
diameter  of  0.21  mm.  Mixed  with  one-third  bamboo  pulp,  it  was 
used  to  obtain  writing,  printing  and  wrapping  papers  of  good  formation 
and  .satisfactory  strength.  Like  mechanical  wood  pulp,  which  is  also 
short-fibered,  the  pulp  from  castor  stalks  may  be  used  to  produce  news¬ 
print  where  strength  is  not  of  primary  importance. 


{Reg.  Res.  Lab.,  Hyderabad) 

Caslor  husk  comprises  26-3(1%  of  (he  seed  with  a  fibre  conlcm  of  4a»/ 

he  seeds  an%other  parts  of  the  plant  contain  an  alkaloid  ricinine 
havmg  .nsccl.e.dal  properties.  Extracts  from  the  leaves  and  0/^ 
parts  are  clatmed  to  control  a  large  majority  of  insects  that  eat  food 


‘Y"'  markcU’cl  uncle  it  hr  iratlt-  name  “Spra  Kast”  in  T.  S.  A 
(1.  \  .  Subbarao,  Indian  Soap  J.,  1952,  iS,  90), 

(Art//.  Res.  Dev.  Corp.  of  India,  Kew  Delhi) 

DISCUSSIONS  (SECTION  B) 

N\  G.  Chatterji  :  I  think  we  cannot  do  better  than  to  adopt  the  excellent 
I  attern  set  Di.  Kane  yesterday  of  following  the  cpiestions  more  or  less 
serially.  I  shall  expect  much  help  and  advice  from  those  present  here  who 
have  both  practical  experience  and  theoretical  knowledge. 

Cf.i:  Is  decortication  practised  anywhere  in  India?  What  decorticators 
are  used  ?  Is  there  any  difficulty  ? 


Cf.  2  :  Does  seed  size  affiect  decortication  ? 
O.j;  Does  relative  humidity  affiect  decortication? 


N.  C.  Chatterji  :  I  here  is  some  slight  confusion  existing  in  the  use  of 
the  term  decortication  with  respect  to  castor.  Castor  capsules  each  contain 
usually  three  separate  seeds  and  the  removal  ol  this  outer  capsule  could  best 
be  called  decapsulation,  though  the  term  decortication  is  sometimes  erroneously 
used.  The  Indian  farmers  dry  the  castor  pods  in  the  sun  and  then  beat 
them  lightly  with  sticks  or  perhaps  even  use  light  rollers.  The  seeds  spill  out 
and  are  cleaned  by  hand  and  sent  to  the  market.  In  India,  where  labour 
is  cheap,  this  is  certainly  an  admirable  method  and  it  is  questionable  if  machi¬ 
nery  for  decapsulation  would  be  necessary  or  able  to  compete  economically. 
During  the  ofl'-season,  farmers  have  enough  time  for  such  decapsulation. 
Decortication,  of  course,  implies  the  separation  of  the  hard  or  brittle  individual 
seed  coat  from  the  soft  white  kernel  or  meats  inside.  Here  we  have  to  con¬ 
sider  an  important  question,  viz-  the  extent  to  which  the  quality  of  the  oil 
is  influenced  by  the  crushing  of  whole  seeds,  of  seeds  entirely  decorticated 
or  of  seeds  partly  decorticated.  .An  opinion  has  been  expres.sed  in  the  notes 
that  decortication  is  essential,  and  several  rea.sons  arc  stated.  I’he  general 
practice  in  North  India  is  to  avoid  decortication  altogether,  d’he  seed  is 
first  put  through  cxpellers  of  large  capacity  at  comparatively  low  pressure 
to  obtain  first-pressed  oil.  'I’he  cake,  which  contains  29-22%  oil,  can  now 
be  treated  in  one  of  two  ways  :  it  may  be  passed  tlirough  rollers  and  then 
heated,  cither  with  or  without  open  steam  depending  on  the  practice  ol  the 
particular  mill,  before  passing  through  high-pressure  expellers  for  a  second 
pressing  ;  alternatively,  the  first-pressed  cake  may  be  directly  passed,  with¬ 
out  cooking  or  rolling,  through  high-pressure  expellers.  Second-pressed 
oil  is  somewhat  darker  in  colour  than  first-})ressed,  but  usually  the  two  are 
mixed  in  the  tanks  for  further  treatment. 


P.  Vallabhji  :  'I'herc  is  no  general  practice  of  decortication  of  castorseeds 
in  India.  I  have  seen  only  one  factory  in  Salem  which  does  decortication 
bv  hand,  not  by  machine.  I’hcre  is  definitely  some  wear  on  expelleis  if 
decortication  is  not  done,  but  this  is  not  excessive,  while  the  colour  diflerencc 
bv  omitting  decortication  is  very  slight. 
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n  M  Merchant  :  Wc  have  practised  decortication  in  our  factory  at 
Bhavnacar  for  the  last  7  or  8  years.  It  is  essential  to  have  some  preliminary 
treatment  for  the  seeds  without  which  it  would  not  be  PO^s^ble  to  use  im¬ 
proved  milling  procedures.  It  is  first  necessary  to  c  can  the  seeds  of  dus  . 
The  seeds  are  tli^en  graded  for  size  by  means  of  suitable  meshes  since  other¬ 
wise  they  would  not  be  broken  properly  in  the  decorticator  ^ ^ 
of  seeds  can  lead  to  great  loss  in  the  decortication  stage.  I  he  decorticator 
consists  of  two  chilled  iron  rollers  fed  by  a  feeder  roll  1  he  distance  between 
the  rollers  can  be  adjusted  according  to  the  size  of  the  seed,  d  he  broken 
mass  falls  on  a  sieve  from  which  the  shells  are  blown  away  by  a  blower  and 
the  kernel  particles  collected  below.  The  method  is  both  practical  and 
very  successful.  Decortication  is  essential  to  make  a  consistent,  light-colour¬ 
ed,  low-acid  pharmaceutical  grade  of  castor  oil,  since  the  shells  contain  4% 
of  oil  of  a  very  dark  colour.  Of  course,  some  oil  is  lost  by  passage  of  kernel 
particles  into  the  shell  fraction.  Wc  use  the  shells  in  the  boilei  and  to  a  small 
extent  as  a  feed-back  in  the  second  pressing. 


K.  S.  Murti  :  What  is  the  proportion  of  shells  removed  ? 

D.  M.  Merchant  :  .\boul  9.5%.  d’he  residual  .5%  shells  arc  sufficient 
to  ensure  roughage  and  good  expelling.  As  1  have  said  the  oils  are  very 
pale  in  colour  as  a  result  of  decortication  but  also  contain  more  mucilage 
and  fibrous  material,  and  degumming  and  settling  are  correspondingly  more 
difficult.  On  the  positive  side,  the  capacity  of  the  cxjjeller  is  greatly  in¬ 
creased  while  the  wear  and  tear  and  consequently  the  expenditure  on  spares 
is  very  much  less. 


K.  S.  Chari  :  Does  the  removal  of  shells  really  result  in  a  lower  colour  ? 


D.  M.  Merchant  :  With  fresh  seeds,  there  is  not  much  difference  in  colour 
or  rF.\  as  a  result  of  decortication.  But  the  shells  darken  on  ageing  and 
then  contribute  greatly  to  colour  and  acidity. 

V.  Samuel  :  Do  you  refine  your  castor  oil  ? 


p.  M.  Merchant  \\c  ensure  quality  of  our  castor  oils  by  several  means. 
I  he  first  is  by  judicious  choice  and  buying  of  seeds  from  dry  areas  in  the 
country.  Storage  of  seeds  is  done  very  carefully  and  under  the  best  condi¬ 
tions  that  wc  can  provide.  Our  oils  generally  contain  less  than  0.2%n  free 
acidity  and  are  often  as  low  as  0.05%.  All  our  oils  arc  refined  by  hvdration 
filtration  and  bleaching,  but  do  not  need  alkali  refining.  Wc  use  Krupp 
expcllcrs  and  modify  them  by  using  a  reverse  worm  which  pushes  the  seed 
barrel.  1  hough  the  percentage  of  oil  in  the  cake  is  normally 
•  '  r  in  India,  wc  prefer  to  give  a  lighter  first  pressing  and  leave  25%,  oil 
in  cake.  After  the  second  pressing,  this  comes  down  to  5%.  Wc  do  not 
carry  out  any  solvent  extraction. 


K.  S.  Murti  :  What  is  the  difference 
decorticated  castor  cake  ? 


in  price  between  undecorticated 


and 
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O.  IVl.  Merchant  :  riu  iv  is  not  much 
cake  and  the  price  is  the  same  as  that 
must  again  point  out  that  decortication 
in  the  red  component. 


demand  lor  undecorticated  castor 
foi  decorticated  cake.  However,  I 
reduces  tlie  oil  colour  hy  about  ah”/ 


K.  K.  Dole  : 

kernel  ? 


Does  the 


allergenic  material  reside  in  the  shell  or  in  the 


D.  M.  Merchant  :  \V<-  do  not  know 

to  some  laboratories. 


we  have  sent  samples  for  testing 


M.  Narayana  Rao:  We  would  like  to  know  me)re  about  the  two  types  of 
decorticators  which  are  used  for  castorseed. 

K.  S.  Chari  :  1  he  impact  type  ol  decorticator  is  normally  used  in  the  U.  S.  A. 

and  the  disc  mill  type  (which  we  are  obtaining  for  this  laboratory)  in  Europe. 
In  the  impact  type,  the  seeds  are  thrown  towards  the  periphery  by  centrifugal 
force  and  arc  broken  by  impact  against  a  rotating  clisc.  1  he  principle  is 
the  same  as  that  of  a  disintegrator.  1  he  disc  mill  decorticator  comprises 
two  types  :  in  one  both  the  discs  rotate,  and  in  the  other  one  disc  is  stationary. 
'I’he  impact  type  of  decorticator  is  not  found  suitable  for  seeds  derived  from 
the  Continent  and  from  Erench  f^quatorial  Africa.  Moreover,  for  our  work, 
we  needed  a  unit  w  ith  a  capacity  of  one  ton  of  seed  per  8  hours  and  only  disc 
mill  types  were  available  of  this  capacity.  Castor  shells  appear  to  vary 
greatly  in  different  areas  of  the  world.  An  American  paper  states  that 
Brazilian  castorseeds  which  were  easily  decorticated  in  Brazil  had  hardened 
on  reaching  the  U.  S.  and  could  be  decorticated  only  with  difficulty.  How¬ 
ever,  the  Brazilian  seeds  when  grown  in  the  U.  S.  A.  did  not  have  hard  shells. 

One  of  the  strong  reasons  in  favour  of  decortication  is  the  reduction 
in  erosion  on  the  expeller.  Eurthcr  the  first-pressed  oil  will  conform  straight¬ 
away  to  medicinal  quality  specifications  even  without  refining.  'I’he  capacity 
also  would  greatly  increase  ;  in  one  case,  the  capacity  was  stated  to  be 
12  tons  without  decortication  and  2r)-.‘i()  tons  when  decortication  was 
practised. 

K.  S.  Murti  :  I  have  obsi'rved  castor  milling  both  in  the  New  England 
States  of  the  U.  S.  A.  and  subsequently  also  in  England  some  12  years  ago. 
There  was  then  no  decortication,  and  the  first  pressing  was  usually  done  in 
hydraulic  presses  with  heating,  and  the  second  pressing,  also  in  hydraulic 
presses,  at  higher  pressure.  Of  course,  solvent  extraction  of  the  cake  was 
also  done  in  the  U.  S.  A.  even  then.  In  Kanpur,  hydraulic  pressing  is  still 
u.sed  and  in  Oalcutta  expellcrs  are  used.  1  here  is  a  fine  unit,  unfoi  tunately 
not  being  worked,  quite  close  to  Hyderabad  at  Jcdcherla,  which  has  both 
seed-cleaning  and  decortication  equipment  made  by  .Andersons.  1  hi  shills 
after  decortication  are  blown  away,  and  the  meats  dried  in  a  lotar) 
Following  this,  light  hydraulic-pressing  is  carried  out,  followed  by  expeller- 
pressing  at  high  pressure  in  .Anderson  Retl  I. ion  units. 

Of  the  three  advantages  of  decortication  which  have  been  mentioned, 

I  would  like  to  emphasise  the  factor  of  erosion  when  hulls  are  present.  1  his 
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is  greater  for  castorseeds  than,  for  example,  for  groundnut  which  has  no  shdl. 
It  ‘is  unfortunate  that  the  cake  obtained  after  decortication,  which  contains 
more  nitrogen,  does  not  have  a  price  premium.  i  his  is  a  tremendous  dis¬ 
advantage  to  the  miller  who  practices  decortication.  May  I  suggest  to  Mr. 
Merehant  that  the  loss  of  meats  with  the  hulls,  which  he  has  mentioned, 
eould  perhaps  be  reduced  by  shaking  the  hulls  vigorously,  as  is  done  with 
eottonseed  in  a  tailings  beater  ? 

R.  G.  Krishnaniurthy  :  I’he  general  opinion  appears  to  be  that  darker 
oils  of  higher  TFA  arc  obtained  without  decortication.  Has  anybody  any 
quantitative  data  ?  Both  petroleum  ether  and  alcohol  give  light-coloured 
oils  by  solvent  extraction,  the  former  at  a  higher  and  the  latter  at  a  lower 
temperature  owing  to  different  temperatures  of  miscibility  of  castor  oil.  Is 
there  likely  to  be  any  difference  in  colour  between  such  solvent-extracted 
oils  and  expel ler  oils  ? 

B.  S.  Kulkarni  :  1  was  associated  in  19.')  fat  the  Southern  Regional  Research 

Laboratory,  New  Orleans,  Lh  S.  .\.  with  some  work  on  the  filtration-extrac¬ 
tion  of  castor,  which  has  only  very  recently  been  published  in  the  Journal 
of  the  American  Oil  Chemists'  Society  (I9()(),  ^7,  February  issue,  92).  Though 
it  has  been  stated  in  this  paper  that  there  was  no  effect  of  hulls  on  the  qualitv 
of  castor  oil,  which  was  always  of  grade  I  both  with  and  without  decortica¬ 
tion,  this  is  probably  due  to  the  mild  cooking  conditions,  and  the  low'  tem¬ 
perature  used  for  .solvent  extraction.  I  do  feel  that  there  is  a  connection 
between  hulls  and  colour  which  probably  becomes  manifest  at  the  high 
temperatures,  moisture  levels  and  pressures  obtaining  in  the  barrel  during 
expelling.  It  is  relevant  that  the  colour  of  second-pressed  oils  is  distinctlv 
higher  than  that  of  first-pressed  oils. 

K.  1.  Achaya  :  W  e  have  .some  evidence  to  support  the  connection  between 
-  ol^  j  colour.  During  smrage  work  on  castorseeds  at  a  temperature  of 
oO  C  and  a  humidity  of  80%,  it  was  noticed  that  the  outer  seed  hulls  became 
very  dark.  1  his  was  especially  so  when  the  seeds  were  wetted.  It  is  certain 
humidiu'*^''^"^*^"^  colour  intensified  during  storage  at  high  temperature  and 


N.  G.  Chatterji  :  Fo  summarise  briefly  the  points  so  for,  it  aDocars  th-,t 
ihe  oulcr  sl,cll,  „pcc,ally  at  high  tcnptratt.rc  and  moisture  eStten  con 
tributes  some  colour  to  expelled  castor  oil.  Decortication,  perhaps’  ml 

Pf  10  mainum  expeiler  Iriclioii,  would  be  dcsn-able^lbr  oil 

of  better  quality,  for  eflective  decortication,  seed-eradimr 
size  will  be  essential.  Clorrugated  rolls  and  rnlO>rc  i  i  ^  according  to 
up,  and  the  conditions  standardised  for  Indi  in  ^ ^  digged 

could  be  mixed  with  the  charge  for  thf'  c  1  1  erhaps  the  shells 

to  airect  decortication  since  die  I  uM  hrlr  certain 

also  point  out  that  cru  hel  in  Nor  h  '  "-isht 

will  have  less  trouble  wUh  WeaSe  1  “■"'inced  that  they 

Hydembad,  than  from  certain  uonriluan  sZ^'T^lrld 
expenence  very  recently  in  this  regartl  from  seed  h'ts  ol  afned  11  Sub'al 
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ganj  and  (iaya  winch  aiv  only  100  miles  apai  l.  'I  he  latter  hleaehed  ex- 
cellently  but  the  former  j^ave  a  darker  colour. 

(I- 4-  hoi  are  the  exf>elltng  ftraciices  when  decoiiicalion  is  not  followed? 
Looking  with  steam  gives  an  emulsion  and  oil  loss  :  how  'much  does 
this  amount  to  ?  Does  controlled  cooking  with  moisture  improve  oil 
Yield,  as  with  other  seeds  ? 

0_.y  .  How  much  oil  is  left  in  cake  ?  Would  removal  of  this  (e.g.  by  solvent 
extraction)  improve  the  demand  and  price  of  cake  for  fertiliser  ? 

N.  G.  C  hatterji  :  1  have  described  the  general  practice  of  castor  milling 

earlier.  1  might  just  add  here  that  sometimes  the  rolling  of  first-pressed 
cake  is  not  clone  before  the  second  expe  lling.  This  is  desirable  since  cooking 
releases  the  oil  much  more  easily. 

K.  I.  Achaya:  In  a  modern  castor  oil  mill  which  we  visited,  the  meats  were 
treated  with  a  large  amount  of  steam.  On  expelling  the  oil,  a  vers'  large 
amount  of  sludge  was  produced  as  a  slimy  emulsion  containing  a  great  deal 
of  oil  which  could  not  be  recox’c'rc'cl  even  by  c'entrifugation.  I  wondc'r  if  this 
is  a  general  difficulty  liecause  it  would  appear  that  the  oil  loss  is  likely  to  be 
considerable. 


M.  Narayana  Rao:  .\  process  was  patented  from  the  National  Cihernical 
Laboratory,  Poona,  .some  years  ago  in  which  castorseed  was  heated  with 
water  and  salts  at  1)5- HU)"  Cl  when  the  oil  was  obtained.  .\t  the  (lentral 
Food  Technological  Research  Institute,  we  have  successfully  used  a  wet- 
rendering  techniejue  for  processing  groundnut  for  both  oil  and  protein  of  very 
high  quality  [J.  Amer.  Oil  ('.hem.  Soc.,  1951),  j6',  fit!).  Fhe  same  tc'chnique  can 
be  adopted  for  proce.ssing  of  castor  to  give  again  high-quality  oil  and  protein. 
Fhe  integrated  jjrocess  can  be  schematically  represented  as  follows: 

Skipin  pn)C«*ss 

('.a^tor  meal  -  -  -  —  -  - —  - ►  (a.sior  oil 

oil)  —  l!)  %  moisliiiT, 

Temp.  «'>  —  Hd”  C:  (.■>(»%  of  oil 

j  rrfovorrd I 

Residue 

l)is|KTse  with  water, 
adjust  pH  to  S'  .■) —  !l, 
centrifuge 


Fibre  and  Centrifugate 

Carlxihvdrate 

Cream  s«'parator 


Cream  nt'lh 

Hoil  with  ecpial  pH  adjusted 

quantity  ol  t<>  ^ 

5%  NaCl 

Free  oil  I'roteiii 

(Recovery  of  oil  4t»  •  42% 
or  !»ft  %  of  that  present 
in  cream) 


ol 


'I'hr  totil  vicld  of  oil  is  9()-l>-2%  of  that  i)rcsent  in  the  meal,  clistnbutccl  as 
follows:  5(.'%  as  Skipin  oil,  4<M'2%  in  Che  ccans  and  8%  d.s.nbn.cd  m  .he 
protein  and  carbohydrate  fractions.  Ihe  advantages  ol  the  method  art 
ihat  50%  of  the  oil  is  always  of  a  very  high  grade  since  it  is  obtained  by  tlu 
Skipin  process  which  is  known  to  give  quality  oil,  and  even  the  40 /„  derived 
via  lhc  cream  is  of  verv  high  qiialit>  since  pigments  are  not  extracted  at  the 
pH  of  8  .0-9  which  is  used.  Moreover,  the  protein  is  ol  very  high  quality 
with  a  nitrogen  content  of  14-19.5%  and  can  be  u.sed  for  industrial  purposes. 


.1  S.  Aggarwal:  I'here  appear  to  be  some  drawbacks  to  this  process.  Rreak- 
iiig  the  oil-emulsion  layer  is  not  easy.  The  cake  contains  a  large  amount  of 
water  and  would  be  dilhcult  and  expensive  to  dry  or  transport,  apart  from 
the  likelihood  of  deterioration.  The  8%  of  oil  which  is  not  recovered  any¬ 
where  would  probably  render  the  process  uneconomic.  I  fear  that  I  see  many 
dilTiculties  with  the  contention  that  the  method  can  be  worked  as  a  cottage 
industry.  How  will  the  farmer  deal  with  the  large  amounts  of  fermenting 
aqueous  slurries  ? 


N.  G.  Cliatterji  :  I'he  main  diH'iculty  appears  to  me  to  be  the  one  of  drying 
the  cake  as  cpiickly  as  possible,  d  he  colour  of  the  cake  is  certain  to  darken 
during  such  drying.  Let  us  hope  however  that  the  integrated  process,  which 
is  claimed  to  give  both  cake  and  oil  of  good  quality,  will  surmount  the  various 
dilTiculties  that  ha\'e  been  raised. 


To  return  to  the  remaining  question  of  the  percentage  of  oil  in  cake  by 
the  usual  expelling  process;  using  hydraulic  presses  of  rather  old  design  (1918- 
'2(1),  the  oil  in  cake  was  never  below  7%.  Using  expellees,  earlier  we  were 
only  able  to  get  a  \  alue  of  about  7  %,  but  with  experience  this  gradually  came 
down,  using  the  same  machinery  and  the  same  workmen,  to  (L  l-().8%. 
When  everything  is  going  well  and  the  best  adjustments  are  made,  the  lowest 
percentage  of  oil  in  cake  is  about  5.  1-5.8.  I  would  say  that  the  average  is 
about  Removal  of  this  oil  b\  solvent  extraction  would  not  afi’ect  the 

price  of  the  cake,  since  this  is  not  used  for  edible  purposes.  The  price  is  the 
same  for  expeller  or  solvent-extracted  cake. 

R.  Sankaran:  Ihe  removal  of  oil  from  cake  would  improve  it  for  use  as  a 
lertiliser. 


O.  5.'  Is  time  anj  effect  of  jwo,  slorofie  of  seeds  or  length  of  storage  on  the  oil 
quality  {yield,  bhA,  colour)?  How  are  seeds  stored ?  \Vhat  is  the 
maxiniuin  length  oj  storage?  What  is  the  usual  sujfly  season  and  the 
usual  crushing  season  ? 


itzf?  oil  ,l,o„  oU„r 


N.  G :  C  hatterji;  1 1  stands  to  rea.son  that  if  the  seed  is  not  stored  in 

dition  and  especiallv  if  moisture  is  present  this  is  bonnri  m 

of  the  oil  and  its  subsequent  removal  Rut  u  e^  V  ' 

it.  .kick  shell,  ,he  storage  cla.nage  in  peae.ice  is  ro.;nn:,e“t.Vn,S  le^ 


than  with  other  oilseeds.  This  is  supported  by  the 
in  the  notes  Ironi  the  Regional  Research  Laboratory, 


research  work 
Hyderabad. 


reported 


'] 


■b/Lr  t  gunny  bags 

he  more  advanced  nulls  try  to  provide  a  goch.wn  lor  storage  under  dry  con¬ 
ditions  sornetimes  even  raising  the  floor  level  for  purposes  of  ventilation  and 
r/lM  Kunny  bags  which  are  periodically  rotated.  Not  many  mills 

uill  be  able  to  afford  silos  for  storage  since  the  advantages  may  not  b^  com- 
numsurate  with  the  cost.  The  trer.cl  is  definitely  towards  better  conditions 

Ol  , 


P.  \allabhji:  ^Ve  feel  that  storage  in  bags,  wliich  allows  for 
better  than  storage  of  seed  in  large  silos. 


ventilation, 


is 


N.  G.  Chatterji:  Cloming  to  the  other  cjuestions  raised,  I  would  say  that  the 
very  outside  limit  of  storage  would  be  about  one  year  but  that  the  usual  length 
of  storage  would  not  exceed  T)  to  (!  months,  depending  on  the  activity  of  the 
mill  and  its  sources  of  seed  supply.  In  this  period  deterioration  is  negligible. 
Regarding  crushing  and  supply  seasons,  information  is  available  in  the  notes, 
viz.  that  the  castor  harvest  commences  about  November  and  continues  for 
t  or  5  months.  Arrivals  of  seed  into  the  market  are  at  their  peak  in  January 
and  kebruary.  I  he  seed  continues  to  arrive  in  the  market  till  the  end  of  .May. 

In  my  experience,  there  is  little  difference  in  the  quality  of  seed  arriving 
at  different  seasons  of  the  year. 


K.  K.  Dole:  Enzyme  action  during  storage  causes  heating. 


L.  G.  kulkarni  :  VVe  have  studied  this  subject  of  f)il  content  and  quality  from 
the  agricultural  point  of  view.  Cultivators  harvest  castorseed  in  three 
different  seasons,  viz.  (3ctober-November,  January -February,  March-.\pril, 
but  we  have  found  no  difference  in  oil  content  between  these  three  croppings. 
Fruits  of  the  same  spike  ripening  at  different  times  also  showed  no  difference 
in  oil  content.  We  have  also  stored  seed  for  a  period  of  I  years  in  different 
ways  as  described  in  the  notes.  There  was  no  change  in  content  of  oil  and 
the  FFA  increase  was  only  0.1  to  0.2 

D.  M.  Merchant:  We  have  noticed  that  immature  seeds  give  less  oil. 

L.  G.  Kulkarni:  Since  the  fruits  of  castor  are  dehiscent,  farmers  have  a 
tendency  to  remove  the  fruit  before  it  is  comj)letely  dry.  Such  seed  contains 
about  20%  less  oil  than  fully-matured  seed.  Fo  avoid  this,  we  have  developed 
varieties  which  do  not  shatter  and  therefore  can  be  harv<\sled  alter  the  capsule 
has  dried  completely. 

We  have  not  so  far  developed  any  varieties  particulaily  suitable  foi 
machine  harvesting.  Meehanical  harvesting  ha.s  been  used  in  .\frica  but  is 
nowhere  praetised  in  India.  Labour  is  cheap  in  India,  the  total  cost  o 
harvesting  for  3  croppings  being  only  Rs.  12/-  per  acre.  .\ny  machine  must 
be  cheapd-  than  this,  which  is  extremely  unlikely.  Fhoiigh  we  have  been 


,blc  to  increase  lire  vieWs  to  ;)00  w  iSStl  lb.  per  acre,  the  soil  is  of ''"V  P"®/ 
quality,  in  fact  so  poor  that  it  tvill  s.tpporl  on  y  the  gr^'h  ,,c 

mnnurine  possiljlc  since  manure  is  in  very  short  supply. 

soH "rg^S/antl  water  supply  adequate,  the  same  vartety  can  “  h'gh  as 

ii(IO-7llo  lb.  per  acre.  The  yields  can  also  be  improved  by  deseloptng  hy- 
brids,  though  tliere  is  a  limit  to  this. 

K.  S.  Muni  :  We  had  recently  occasion  to  analyse  IVI  samples  of  castor- 
seed  derived  from  .Andhra  Pradesh  (Nalgonda  and  Mahabubnagar).  for 
oil  estimation,  we  first  used  carbon  tetrachloride  for  I  hrs.  as  recommended 
in  the  Ih.a’i  .AOCIS  methods.  Since  carbon  tetrachloride  cannot  be  used 
on  a  water  bath  and  needs  a  hot  plate,  we  tried  using  fd-()0°Cl  petroleum 
ether  for  (>  hrs.  instead  ;  the  results  agreed  very  well,  and  this  procedure  i-s 
recommended  since  it  falls  in  line  with  the  usual  method  of  determining  oil 
content.  Later,  we  noticed  that  the  19.'39  revision  of  the  .AOCIS  methods  has 
suggested  the  use  of  hexane,  and  an  extraction  Ume  of  2\  hrs.  I  do  not 
know  on  what  basis  this  prolonged  extraction  time  has  been  suggested. 


.J.  S.  Aggarwal  :  Hexane  is  only  a  higher  petroleum  ether. 

B.  S.  Kulkarni  :  .\t  the  Southern  Regional  Research  Laboratory  in 

.America,  wo-heptane  was  in  use  for  determination  of  oil  content. 

Bharat  Bhushan  :  It  might  l)e  worth  comparing  oil  extraction  results 

using  hexane  for  (1  hrs.  and  2f  hrs. 


N.  G.  C'hatterji:  Oil  millers  regularly  use  hexane  for  a  period  of  ‘i  hrs., 
i.e.  till  some  10  or  12  extractions  have  taken  place,  since  this  solvent  is  readily 
available  to  them.  .A  very  high  degree  of  accuracy  is,  of  course,  not  required, 

N.  Bhojraj  Xaidu  :  Oarbon  tetrachloride  has  the  advantage  of  non-inflam¬ 
mability. 

K.  S.  Murti  :  For  laboratory  determination  there  is  no  question  of  solvent 
inflammability  complicating  the  issue,  as  with  extraction  in  a  plant. 

S.  Zainul  Abideen  :  Instead  of  extracting  oilseeds  and  oilcakes  in  a  solvent 
extractor,  the  cake  can  be  ground  with  sand  to  break  the  oil  cells,  placed  in 
a  funnel  and  extracted  cold  with  soK'ent  ;  the  oil  is  extracted  in  10  to  15 
minutes  and  the  results  are  quite  quantitative.  A  paper  from  the  Indian 
.Agricultural  Research  Institute,  New  Delhi,  describes  the  method. 

N.  G,  C'hatterji  :  Vhv  method  is  satisfactory  for  seeds  but  not  for  oilcakes. 

SEC'l'ION  C 

1  he  present  uses  of  cake  are  only  manurial  because  it  is  very  poisonous  to 
cattle.  Has  the  cake  ever  been  used  after  detoxification  for  feeding  purposes  ? 
Efficient  decortication  will  also  be  necessary  since  the  sharp  hull  pieces  tear 
cattle  intestines.  . 

caL  industry  to  determine  the  percentage  of  hulls  in 
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How  much  castor  cake  is  sold  in 
markets  ?  Are  the  selling  jnices  based 


India  and  how  much 
on  nitrogen  ? 


in  foreign 


U’hat  are  the  j, rices  of  decorticated  and  undecorticated  cake?  What 
are  the  prices  oj  edible  oilcakes  (i-.g.  ^^roundnut,  cottonseed)  and  of 
manurial  oilcakes  (c.g.  castor)  ?  '  )  J 


Are  there  any  standards  for  castor  cake  used  in  trade  ?  Is  it  desirable 
to  fix  ISI  graded  standards? 


Is  any  work  known  where  castor  cake  has  been  used  as  a  source  of 
proteins  for  synthetic  fibres,  as  with  groundnut  ? 


N  C.  Chatterji  :  1  lu>  notes  contain  a  good  deal  of  data  on  removing 

toxicity  Irom  castor  cake.  However,  there  is  such  a  dread  of  the  poisonous 
material  in  castor  cake  that  I  do  not  think  one  will  be  able  to  get  it  used  as 
a  cattlefeed.  1  here  vsill  always  be  doubts  about  the  completeness  of  detoxi¬ 
fication.  Even  the  presence  of  traces  of  castor  cake  in  linseed  is  determined 
with  thi  utmost  care  by  the  methods  given  in  the  notes,  from  experience 
we  are  beginning  to  have  doubts  whether  the  dark  fragments  obtained  by 
the  bleaching  method  are  always  due  to  castor  hull  particles.  It  has  recently 
been  brought  to  our  notice  that,  especially  with  linseed,  there  is  another  seed 
growing  wild  in  the  fields  which  gets  mixed  with  linseed  and  gives  dark  frag¬ 
ments  in  the  bh'aching  test  leading  to  suspicion  of  castor.  We  are  obtaining 
samples  of  this  seed  to  .send  to  the  T.K.  to  confirm  that  they  behave 
like  castor  hull  particles  in  the  bleaching  test.  I  would  like  to  enquire  whether 
there  is  any  other  method  for  testing  castor  cake. 


K.  T.  Achaya  :  Another  very  sensitive  method  using  anti-ricin  .serum  is 
described  in  the  notes. 


K.  krishnaniurthy  :  After  the  bleaching  test,  the  dark  fragments  are 
usually  confirmed  to’  be  those  from  castor  by  microscopic  examination. 

K.  K.  Dole  :  In  11)52,  we  had  organi.sed  an  exhibition  on  castor  at  which 
an  ayurvedic  preparation  which  contained  castor  seeds  was  offered  as  a  specific 
for  lumbago  and  sciatica.  'I  bis  got  us  interested  in  castor  cake  and  we  have 
studied  the  toxicity  of  the  products  from  various  mills.  One  Bombay  pro¬ 
ducer  produces  a  cake  which  is  consistently  of  low  toxicity,  and  therefore  it 
would  appear  that  suitable  controlled  proce.ssing  would  result  in  detoxifica¬ 
tion.  It  is  comparatively  easy  to  detoxify  castor  cake  derived  from  decorti¬ 
cated  castorsecds,  since  the  allergenic  material  ri'sidi's  only  in  the  hulls. 

N.  C.  C  hatterji  :  We  had  tried  many  years  ago  to  feed  detoxified  cake 
to  a  goat.  I  he  goat  appeared  healthy,  but  after  :W  days  suddenly  died  though 
from  what  cause  was  uncertain. 

K.  r.  Achaya  :  d’he  toxic  protein  ricin  is  not  a  serious  obstacle  and  can 
easily  be  removed  by  cooking.  I  he  main  difficulty  is  to  remove  the  highb 
toxic  allergenic  material  w  hich  is  of  porlein-polysaccharide  nature  and  is  quite 


st-iljk-  Some  American  work  to  destroy  this  material  has  been  described 
;  hVnotr  Le"  us  however,  rather  tliink  in  terms  of  using  castor  cake  as 
a  source  of  industrial  rather  than  edible  protein.  Its  traditional  use  as 
manure  will,  of  course,  continiu . 

K.  Kmhnamur.hy:  One  of  the  l.indranccs  lo  .he 

industn  is  .he  improper  u.ilisa.ion  ol  by-p.oducls,  5 

The  cake  cannot  be  used  for  edible  purposes  even  though  it  contains  a  fairly 
good  amount  of  protein  because  ol  the  presence  of  toxic  substances, 
toxic  materials  ricin,  ricinine  and  the  allergen  are  all  heat  labile  and  soluble 
in  water.  It  is  necessarv  to  compare  the  diHerent  methods  of  processing 
castor  for  the  extraction  of  oil,  to  find  out  which  gives  the  best  quality  ol  cake 
free  from  poisonous  materials.  I'lie  toxicity  ()f  the  protein  obtained  by  the 
Cll'TRI  process  is  being  tested  and  since  it  is  a  process  involving  water  we 
are  hopeful  of  a  reduction  in  toxicity. 


In  any  case,  an  attempt  must  be  made  to  utilise  the  protein  for  bettei  uses. 
Processing  raw  materials  to  improve  the  nutritive  quality  is  well-known  , 
soyabean  protein  is  greatly  improved  in  nutriti\’e  value  by  proper  autoclav- 

ing. 


1  he  use  of  castor  protein  for  edible  purposes  may  not  appear  to  be  a 
feasible  proposition  at  jiresent,  but  its  importance  may  be  recognised  at  a 
later  date. 

V\.  Ihirumala  Rao  :  1  think  it  would  be  advantageous  to  retain  castor 

cake  for  use  as  a  fertiliser,  to  yield  more  food  which  the  world  needs  so  badly. 
The  local  uses  of  castor  cake  for  manuring  are  most  important  for  the  future  of 
agriculture  and  for  the  price  structure  of  castor.  It  is  particularly  valuable 
against  attack  from  white  ants.  Further,  castor  gives  up  its  nutrients  very 
slowly  over  a  period  of  months. 


N.  (;,  Chatterji  :  The  sale  of  castor  cake  within  the  country  is  not  known 
since  no  records  are  kept.  Figures  are  available  for  the  export  of  castor  cake. 
I  hough  theoretically  the  prices  for  castor  cake  should  be  based  on  its  nitrogen 
content,  in  practice  it  depends  mostly  on  a  broad  prevailing  price  rather  than 
on  any  particular  criterion.  Fhere  are  no  dilTerences  in  the  price  of  decorti¬ 
cated  and  undecoi  ticated  cake  as  was  brought  out  in  the  discussion  earlier 
this  morning. 

Regarding  standards,  1  suppose  it  is  alwavs  a  good  thing  to  fix  standards 
for  any  product  and  that  includes  castor  cake. 


K.  I.  Achaya  :  I  believe  that  draft  standards  of  the  Indian  Standards 
Institution  (or  castor  cake  are  now  being  circulated  for  comments. 


.  f  hatterji  :  Regarding  the  use  of  proteins  for  production  of  fibre 
a  good  deal  of  data  has  been  given  in  the  notes.  However,  it  is  a  dilTicult 
business,  and  it  is  up  to  research  institutions  to  continue  work  on  these  lines 
It  IS  certain  that  no  on,-  m  India  is  now  using  castor  cake  for  this  purpose 


no 


.1.  S.  Aggarwal  :  Ii  may  also  bo  significant  that  ICI  has 
production  liom  groundnut  cake  of  their  synthetic  fibre 


recently  given 
“Ardil.” 


up 


0.  7  ••  Is  there  any  market  for  castor  hulls  ?  H'hat  is  its  price  ? 

0,  8  :  Are  any  uses  of  castor  hulls  known,  e.g.  the  possibility  of  carbonisation 

to  active  carbons  ? 


N.  G.  C  hatterji  :  I  do  not  think  one  can  obtain  anv  price  at  all  for  castor 
hulls.  Ihe  hulls  are  mi.xed  into  cake  and  go  back  to  the  soil  as  manure. 

K.  r.  Achaya  :  Since  decortication  is  hardly  practised  in  the  country, 
probabK  the  cjucstion  of  hull  disposal  or  utilisation  has  not  so  far  arisen. 

Chatterji  .  1  h(  cjuc’Slion  may  arise  when  dc'cortication  is  practised 

more  widely. 

M.  Narayana  Rao  :  Work  has  been  published  from  the  Harcourt  Butler 
'I'cchnological  Institute,  Kanpur  (J.  Proc.  Oil  I'echnol.  .Kin.,  Kanpur,  19r)5, 
//,  58)  on  the  preparation  of  activated  carbon  from  castor  hulls  by  carbonising 
them  after  admixture  with  some  metallic  salts  and  phosphoric  acid.  It  is 
stated  that  the  jiroducts  obtained  were  comparable  to  imported  carbons. 

N.  G.  Chatterji  :  I  riends,  we  are  at  the  end  of  this  morning’s  session. 
We  have  been  both  teachers  and  learners,  and  I  hope  we  have  learned  some¬ 
thing  and  imparted  something.  I  would  commend  very  warmly  the  organisa¬ 
tion  of  this  Seminar  in  this  rather  novel  way  and  thank  the  organisers  for 
having  asked  me  to  preside.  I  thank  you  all  for  your  co-operation. 
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SECTION  D 

CASTOR  OIL  QUALITY  &  STANDARDS 

Questions  Raised 

/.  Is  there  ever  any  difficulty  with  bleaching  raw  or  refined  castor  oil?  How 
are  such  oils  bleached  ? 

2.  With  solvent-extracted  oils,  is  there  any  special  difficulty  of  high  FFA  or 
colour  ? 

Is  there  any  demand  or  price  premium  in  export  of  low-acid  oils  to  advanced 
countries  ?  Is  there  any  need  for  a  refining  procedure  ?  What  are  low  FFA  oils 
particularly  required  for  ? 

4.  Are  oil  characteristics  like  acid  value  and  acetyl  value  related  to  maturity  of 
seed,  type  of  seed,  length  of  storage,  season  of  seed  supply  and  method  of  pro¬ 
cessing  of  the  crude  oil  ? 

5.  Are  the  present  ISI  standards  for  castor  oil  satisfactory  ?  Can  the  best  grades 
be  produced  normally  without  difficulty  ? 


Notes  Received 

Quality  and  Decolourisation  of  Castor  Oil 


Rcpin-ts  from  America  slate  that  a  dark  colour  in  castor  oil  is  normally 
associated  with  the  presence  of  hulls  during  expelling  or  solvent  extraction. 
Expelling  without  decortication  should  therefore  result  in  dark-coloured 
castor  oils. 

{Reg.  Res.  Lob.,  Hyderabad) 

(a)  Castor  oil  is  bleached  in  the  usual  manner  with  Fuller’s  earth  and 
activated  carbon.  Bleaching  of  degummed  and  deacidified  oils 
and  bleaching  under  high  vacuum,  give  better  results. 

(b)  Lnlcss  the  cake^used  for  solvent  extraction  is  old  and  rancid,  there 
IS  no  special  difficulty  of  high  colour  or  FFA  with  solvent-extracted 


(c)  1  he  experience  of  oil  millers  seems  to  support  the  fact  that  oil  charac- 
teiistics  are  related  to  seed  maturity  and  quality. 

(d)  1  he  present  ISI  standards  seem  to  be  satisfactory,  though  it  must 

‘o  colour  i,  is  almmt  impossible  to 
iiarh  the  highest  standard  tisiiiK  indigenous  bleaching  materials. 

(j\.  G.  Chatterji,  Calcutta) 


'"  .^'''‘“'‘”"8  '■‘'I''’  «••  >-crinrcl  castor  oil.  The 
o  s  heated  i n  a  vat  with  or  without  vacuum  arrangement  to  a 
^emperature  of  90-95°  C  and  approximately  ‘2%  Fuller^  earth  and 

1  Tr  carbon  by  weight  of  oil  are  added  and  stirred  for 

halt-an-hour.  I  hen  the  oil  is  filtered  off. 

(b)  With  solvent-extracted  oils,  the  FFA  is  higher  than  prescribed  by 
the  lb:  135-1951.  ^ 


(c)  There  is  no  price  premium  for  oils  of  lower  acid  value  than  1.  Since 
raw  oil  IS  generally  of  lower  acid  value  than  1,  there  is  no  need  for 
a  refining  procedure. 

(^0  characteristics  arc  related  to  seed  maturity,  storage  and  season. 

(e)  The  present  ISI  standards  are  satisfactory.  The  best  grades  can 
be  produced  without  difficulty. 

{Swaika  Oil  Mills,  Calcutta) 

Bleaching  of  castor  oil  is  done  at  a  temperature  of  about  70  to  80°C 
with  activated  Fuller’s  earth.  Higher  grades  of  BSS.  castor  oil  arc 
obtained  by  further  refining  it  with  activated  carbon.  Some  solvent 
extraction  units  had  represented  that  solvent-extracted  oil  is  dark-coloured 
as  the  oilcake  obtained  by  them  is  not  fresh.  All  grades  of  castor  oil 
conforming  to  ISI.,  BSS.,  and  USP.  standards  are  being  produced 
in  the  country. 


{Ministry  of  Commerce  and  Industry,  JVew  Delhi) 


(a)  The  Indian  Standard  Specification  for  castor  oil,  IS:  435-1954, 
covers  the  requirements  for  four  grades  of  castor  oil,  including  the 
medicinal  grade,  in  respect  of  clarity,  colour,  specific  gravity,  re¬ 
fractive  index,  saponification  value,  iodine  value,  acetyl  value,  acid 
value,  unsaponifiable  matter,  critical  solution  temperature  and 
ash  content  of  the  oil.  So  far  no  difficulty  in  producing  these  grades 
in  the  country  has  been  reported. 


(b)  Another  Indian  Standard  IS:81-195()  prescribes  the  requirements 
for  dehydrated  castor  oil,  polymerized  for  paints.  1  his  material 

is  used  as  a  drying  oil.  . 

{LSI  Directorate,  .Vfw  Delhi) 


Low-acid  Castor  On. 

There  is  a  fairly  good  demand  for  low-acid  oil  ol  good  coloui,  commonly 
called  BSS.  grade.  It  is  very  difficult  to  reduce  the  acidity  of  the  oil 
by  the  usual  alkali-refining  process.  It  would  be  a  great  boon  to  die 
industry  if  a  simple  process  for  reducing  the  acidity  of  the  oil  is  wor  c 
out  and  made  known  to  it.  'Lhe  method  of  steam  distillation  under 
high  vacuum  is  found  to  be  too  expensive  for  the  purpose. 
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Most  industrial  users  of  castor  oil  specify  oils  of  low  acidity  (A.  \  •  not 
more  than  .1).  ^  Chatterji,  Calcutta) 

2  (a)  Need  for  refining.  Unlike  other  vegetable  oils,  the  refining  of  castor 

oil  generallv  involves  no  alkali  treatment,  but  merely  implies  pre¬ 
cipitation  of  mucilage  by  hydration,  and  bleaching  with  active  earth 
aiid'or  carbon.  Moreover,  expelled  castor  oil  is  generally  of  low 
free  acidity  and  this  is  no  drawback  in  a  majority  of  its  uses.  Re¬ 
cently,  however,  a  neutral  oil  has  been  demanded  by  the  lubricants 
industry.  For  hydrogenation  to  a  hard,  wax-like  material  also,  a 
high  degree  of  acidity  would  cause  catalyst  failure  by  metal-soap 
formation.  The  growth  of  the  solvent-extraction  industry  will 
result  in  high-acid,  coloured  oils  whose  quality  would  always  bear 
upgrading. 


(b)  Refining  technique  for  castor  oil.  Indian  Patent  No.  09,383  (1959) 
issued  to  the  USIR  covers  the  method  worked  out  in  this  Laboratory 
for  deacidification  and  bleaching  of  castor  oil.  Sodium  carbonate 
solution  is  used  for  refining  and,  careful  temperature  control  during 
the  removal  of  soap  is  necessary.  Refining  losses  arc  only  slightly 
higher  than  theoretical.  Bleaching  after  refining  yields  a  further 
colour  reduction  and  the  final  bleached  colour  is  lower  than  that 
which  is  obtained  by  direct  bleaching  of  the  crude  oil.  The  soap 
content  of  the  final  oil  is  about  100  p.  p.  m.  The  typical  data 
arc  shown  below: 


Sample  1  Sample  2 


FFA  of  crude  oil,  % 

3.7 

O.l 

Raw  oil  colour  (1-inch,  Y-f-5R) 

10 

35 

I’FA  of  refined  oil, 

0.(5 

0.2 

Refining  lo.ss,  % 

2.5 

9 . 5 

Refined  oil  colour  (as  above) 

13 

27 

Bleached  oil  colour  (as  above) 

10 

17 

Colour  of  directly  bleached 
oil  (as  above) 

11 

27 

A  refining  method  for  castor  oil  has  recently  been  published  bv 

.  )«.  13,  H.j.j.  Lse  of  sodium  carbonate  gave  only  poor  FFA  re 
duction,  e.g.  from  9.0  to  about  I  .1  only  \Vhmi  0  l  •  ! 

was  used  it  was  essential  to  first  add  to\he  oil  8“/ 
solution  followed  by  bubbling  of  thi'  miv.  r  chloride 

direct  steam.  On  tfs  bed  of  salt  so  uiTr  n  f '  c 

away  wi,l,  wa.cr  and  d.o  final  snap 
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'Oi.' 


with  2-5%  of  active  earth-active  carbon  mixture 
reduction  of  30-46%. 


gives 


a 


colour 


3. 


^  that  certain 

value  "  refining  treatment  show  an  abnormally  low  hydroxyl 


{Reg.  Res.  Lab.,  Hyderabad) 

(a)  J^eed  for  low-acid  oils.  Light  coloured  oil  will  be  needed  for  the 
newer  products  being  developed,  such  as  urethane  foams.  Low- 
acid  oils  will  be  necessary  for  use  as  high-class  lubricants  in  machinery, 
such  as  bearings,  in  aero-engines  and  as  hair  tonics. 


(b)  Refining  of  castor  oil.  Various  techniques  using  sodium  carbonate 
(as  solid,  as  solution  and  in  various  excesses)  were  tried  for  deacidi¬ 
fication  of  castor  oil.  fTA  was  reduced  from  0.68  to  around  0.09% 
with  an  average  refining  loss  of  about  5%.  The  soapstock  floats 
at  moderate  speed  and  there  is  no  emulsion  problem.  The  crude 
oil  colour  of  19  (1-inch  cell,  \  +  5R)  was  not  reduced  on  refining, 
but  on  bleaching  (2%  activated  earth  plus  0.2%  active  carbon 
mixture)  this  came  down  to  an  average  of  4.3. 

Refining  of  castor  oil  on  a  layer  of  brine  with  12°  B4.  lye  reduced 
the  FFA  from  4.3  to  about  0.3  with  a  refining  loss  of  7-8%,  while 
the  colour  reduction  was  from  11.6  for  crude  oil  to  2.7  -  3.0  for 
the  refined  and  bleached  oil. 


Spraying  week  lye  over  the  castor  oil  did  not  result  in  emulsions. 
This  method  appears  to  have  possibilities,  and  further  work  is  in 
progress. 

(/).  Mritunjaya  Rao,  M.  Satyanarayana,  S.  D.  Thirumala  Rao 
&  K.  S.  Marti,  Oil  Technological  Inst.,  Anantapur) 


Storage  of  Castor  Oil 

1.  (a)  In  studies  at  this  Laboratory,  castor  oil  was  found  to  store  extremely 

well.  Three  months’  storage  in  the  Laboratory  and  at  50°  C  -  80% 
R.  H.  gave  the  following  figures: 


Storage  of  crude  oil  Storage  of  refined  oil 


Labora- 

Acceler- 

Labora- 

Acceler- 

tory 

ated 

tory 

ated 

FFA% 

Initial 

0.66 

0 . 66 

0.70 

0.70 

Final 

2.75 

1  .62 

0.72 

1.18 

Peroxide  value 

Initial 

4.66 

1 . 66 

4.89 

4.89 

Final 

4.61 

4.96 

4.92 

8.21 

Colour  (0.25-inch  cell,  Y-f5R)  .  , 

Intial 

2.5 

2.6 

1.0 

1  .0 

Final 

2.8 

3.3 

1.6 

2.3 
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The  ercatcr  degree  of  increase  in  FFA  during  crude  oil  storage  at 
room  ttmperawrc  over  storage  a(  high  temperature  ,s  noteworthy 
and  further  work  to  confirm  this  is  in  progress. 

(b)  The  stability  of  castor  oil  to  oxidation  is  also  remarkable.  On 
'  incubation  at  63”C,  crude  castor  o.l  had  a  P^^'^c  value  of  only 
17.1  after  164  days,  and  refined  castor  oil  a  value  of  29.3  alter  // 
days.  Thus  even  refined  eastor  oil  is  more  stable  to  oxidation 
than  many  other  raw  vegetable  oils.  The  non-sapomfiable  J)]^“er 
contained  a  powerful  antioxidant:  on  incubating  non-saponihable 
matter  at  a  0.2%  concentration  at  63°C  with  methyl  oleate,  the 
peroxide  value  of  the  material  after  15  days  was  only  32.1  compared 
to  508.6  in  the  blank.  The  nature  of  the  non-saponifiable  matter 

is  being  examined.  rr  j  .  J^ 

{Reg.  Res.  Lab.,  Hyderabad) 


SECTION  E 


PRICE  STRUCTURE  OF  CASTOR  Oil, 

Questions  Raised 

/.  What  is  the  present  position  of  India  in  the  world  castor  market? 

2.  What  are  the  factors  affecting  price  in  the  Indian  and  world  markets? 

3.  IVhat  are  the  present  prices  for  various  grades  of  castor  oil? 

4.  ]\  hat  is  the  percentage  production  of  Indian  oil  exported,  and  where? 

5.  II  hat  is  the  price  of  castor  oil  in  (a)  liragil  (A)  India  (c)  on  the  world  market? 

6.  Since  a  lot  of  Indian  castor  oil  goes  to  America,  and  since  America  is  to  grow 

of  her  needs  {2j,ooo  tons  of  oil  in  /,9J.9)>  exports  suffer?  Are  there 
any  recent  importers  (e.g.  France  for  synthetic  fibre)? 

7.  Do  Indian  exporters  have  any  special  difficulty  in  selling?  Would  any 
legislation  or  other  incentives  help  to  promote  export? 

8.  Are  there  any  complaints  in  regard  to  the  quality  of  Indian  castor  oil  and  cake? 

g.  Is  it  advantageous  to  export  castorseeds,  or  castor  oil  and  cake?  ]\'hat  are 
the  relative  prices? 

Notes  Received 
Price  Structure  in  India 

(a)  Out  of  an  approximate  total  production  of  5,00,000  tons  of  castor- 
seed  per  year,  India’s  production  will  range  between  20%  to  25%. 

(b)  It  is  very  difficult  to  say  what  are  (he  numerous  factoi's  that  affect 
the  price  in  India  and  in  the  world  markets,  but  the  demand  and 
supply  position  is  the  one  which  affects  these  prices  as  it  does  other 
prices.  Particularly  in  the  case  of  castor  oil,  where  synthetics  are 
fast  replacing  natural  castor  oil  in  various  uses  such  as  brake  fluid, 
etc.,  the  price  Icv'cl  may  be  expected  generally  to  remain  low.  How¬ 
ever,  viewed  in  relation  to  the  growing  demand  from  synthetic  resin 
factories  for  castor  oil,  in  the  net  result  the  price  may  not  be  much 
affected. 

(c)  I  he  juices  of  v'arions  qualities  of  castor  oil  in  the  Bombay  mai ket 
(June  IlhiO)  were  : 

( lastor  oil  BSS  Rs.  Ih — 5 — 0  jxt  (|naitei 

Ciastor  oil  commereial  Rs.  18-  2  -(•  jier  quarter 
Both  these  prices  are  net  naked  ex-factor\’. 
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fd) 


2.  (a) 


(b) 


3.  (a) 


Roushiv  speaking,  something  between  8,000  to  10,000  tons  of  castor 
oil  arc  used  for  domestic  consumption  and  the  balance  ranging 
between  30,000  to  }0,(t00  tons  is  available  for  export. 

(Swastik  Oil  Mills,  Bombay) 


Supply  of  castor  oil  in  India  (Hindustan  Lever  estimates): 


1954 

1955 

1956 

1957 

Production  of  seed  (lakh  tons) 

1.08 

1 . 24 

1 .24 

1.24 

Export  of  seed 

— 

— 

— 

— 

Sowing,  etc.,  at  5% 

0.05 

0.06 

0.06 

0.06 

Available  for  crushing 

1 .03 

1.18 

1.18 

1.18 

Oil  production  at  10% 

0.41 

0.47 

0.47 

0.47 

Exports  of  oil 

0.23 

0.43 

0.41 

0.42 

Net  supply  in  tons  available 
within  the  country 

18,000 

4000 

6000 

5000 

It  was  stated  that  1957  was  a 

bad  year 

for  castor 

in  India 

for  the 

following  reasons: 

(i)  The  crop  was  late. 

(ii)  Production  was  affected  by  drought. 


(iii)  A  Government  ban  on  imports  of  Fuller’s  earth  for  bleaching 
caused  inconvenience. 

(iv)  There  was  a  heavy  export  duty  of  Rs.  175  a  ton,  which  was 
later  reduced  to  Rs.  100. 

(v)  The  freight  of  Rs.  200  per  ton  from  India  to  the  U.  S.  A. 
enabled  Brazil  to  sell  the  oil  much  cheaper. 

{Reg.  Res.  Lab.,  Hyderabad) 


India  is  second  to  Brazil  in  the  production  of  castorsecd.  Pro¬ 
duction  of  castorsecd  in  India  and  Brazil  in  the  five  years  1955  to 
1959,  is  indicated  below: 


1955 

India 

129 

Brazil 

161 

Total  world  pro¬ 
duction 

414 

Source:  Commonwealth 
Oilseeds,  ig^g. 

Economic 

Production  (’000 

tons) 

1956 

1957 

1958 

1959 

124 

97 

89 

111 

166 

196 

N.A. 

N.A. 

425 

459 

N.A. 

N.A. 

Committee's  Report  cn  Vegetable  Oils 


(b) 


Exports  of  castor  oil  from  India  and  Brazil  in 
were  as  under.  While  Brazil  allows  exports  of 
txport  of  castor  beans  from  India  is  not  allowed. 


the  last  five 
castor  beans 


years 

also, 


Exports  (’000 

tons) 

1950 

1950  1957 

1958 

1959 

India 

42.4 

12.2  42.4 

20 

35 

Brazil 

24 . 4 

19. 17.4 

N.A. 

N.A. 

Total  world  exports 

TO.  9 

71.5  98.7 

N.A. 

N.A. 

Source: 

Commonwealth 
&  Oilseeds, 

Economic 

^959- 

Committee's  Report 

on  Vegetable  Oils 

(c)  Internal  demand  for  castor  oil  is  limited.  Practically  the  entire 
production  is  exported.  I  he  price  of  castor  oil  is  normally  deter¬ 
mined  by  the  supply  and  demand  position.  The  price  is  mainly 
dependent  on  the  production.  International  prices  and  competition 
from  other  countries,  namely  Brazil^  also  aflect  the  price  level. 

(d)  The  prices  of  two  varieties,  namely  Commercial  variety  and  BSS. 
variety,  are  available.  I'heir  prices  in  the  Bombay  market  since 
January'  1900  are  indicated  below: 


Price  per  ton  in  Rs. 


Date,  19<»0 

C-'om.  variety 

BSS.  variety 

Jan. 

9 

1310 

1410 

16 

1430 

1500 

23 

1430 

1505 

30 

1460 

1530 

Feb. 

6 

1530 

1600 

13 

1530 

1020 

27 

1470 

1535 

.VI  ar. 

5 

1450 

1510 

19 

1400 

1470 

26 

I  400 

1470 

.Apr. 

2 

1445 

1510 

8 

1440 

1550 

10 

1475 

1 530 

23 

1450 

1500 

29 

1455 

1515 

May 

') 

1430 

1510 

Source:  The  Joint  Chief  Controller  of  Imports  and  Exports,  Bombay. 
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The  percentage  of  production  of  Indian  castor  oil  exported  in 
1958  and  1959  is  shown  below: 


Qiiantity 

in  tons 

Year 

Production 

Exports 

0  ■ 

,  0 

1957 

i:l()00 

42815 

99 

1958 

:5io()(> 

2025  1 

(55 

1959 

:i8()(io 

:1515() 

92 

Buyers 

'J'he  main  buyers  are 

U.  S.  A.,  U.  K. 

U.  S.  S.  R.,  France, 
Australia,  etc. 


{Ministiy  of  Commerce  &  Industry,  New  Delhi) 


(a)  The  area  and  production  of  castorseed  in  India  (1955-5(5)  final 
estimates)  is  given  slatewise  in  the  table  below: 


State 


Area 

in  thousand  acres 


Production 
in  thousand  tons 


Andhra  Pradesh 

88(5 

f)3 

Bftmbay 

314 

34 

Mysore 

114 

9 

Madras 

31 

G 

Bihar 

29 

5 

Orissa 

53 

4 

Madhya  Pradesh 

20 

3 

Uttar  Pradesh 

5 

1 

Assam 

4 

1 

Rajasthan 

3 

Below  0.5 

Kerala 

Below  0 . 5 

Belo\v  0 . 5 

Total 

1,4(52 

126 

However,  accoKling  lo  the  Renew  of  the  Comtmnwealih  Economic 
Commute  on  VegelahU  0,ls  me!  Oiheeds  (tejeg),  i„  Z 

production  well  exceeding  that  of  Brazil.”  '  ^ 


()() 


(b)  1  he  estimated  produetioii  ol'eastor  oil  in  India  is  given  below: 


Year 

Production 

tons 

'n  Source 

1  tiri.'i-.oG 

i:i,(M)(t 

Indian  C.ioitral  ()ilseeds  (!onnniiiee. 

1 9r)(»-.57 

-do-  &  Development  ^Ving,  Mi¬ 
nistry  of  Commerce  «Sc  Industry. 

*(5tt,9-‘i9 

Central  Board  of  Revenue. 

19.07-08 

:u,n()(i 

Indian  C'entral  (Jilseeds  Committee 
&  Development  NVing,  .Ministry 
of  Commerce  &  Industry. 

*.o:i,27 1 

('•entral  Board  of  Revenue. 

1 9.08-7)9 

-do- 

38,0(1(1 

Development  NVing,  .Ministry  of  Com- 
meree  &  Industry-. 

•tjy  I'acinries 

wliosf  annual  pm 

itiuction  i>  mi>r«'  than  7ft  inns. 

The  exports 

of  castor  oil 

from  India  as  collected  from  different 

sources  is  given  below  : 

^’ear 

Export 
in  tons 

N’alue 
Rs.  lakhs 

Source 

1 9.')G 

38,93(5 

— 

Bombay  Oilseeds  Crushers’  A.sso- 
ciation. 

Apr. -Dec.  1  9.^)() 

t 

34,81 1 

— 

Director-General,  Commercial  In- 
ti'lligence  &  Statistics,  Calcutta. 

1 9.^)()-.’)7 

11,145 

— 

-do- 

1.3,38(5 

— 

Central  Board  of  Revenue. 

12,145 

7(59 

Development  ^^ing,  Ministry  of 
C-ommerce  &  Industry. 

1 9.')7-.^>8 

38,01  1 

— 

Bombay  Oilseeds  Crushers’  .\sso- 
ciation. 

37,237 

— 

Central  Board  of  Revenue. 

20,234 

305 

Development  NVing,  Ministry  of 
Commerce  &  Industry. 

Apr.  -  .\ov.  Ih.Gh 

31,01  I 

— 

Director-General,  Ckimmercial  In¬ 
telligence  &  Statistics,  Calcutta. 

1 958-59 

18,318 

— 

Central  Board  of  Revenue. 

Jan.  -Jun.  1959 

31,01  1 

133 

Development  Wing,  .Ministry  of 
C5ommerce  &  Industry. 

{Oil  technological  Institute,  Anantafntr) 


5. 


(a)  India  arul  Brazil  are  the  ehief  producing  regions  of  a)nnnercial 
importance.  Manchuria  is  known  to  be  of  potential  importance 
[Kirk  &  Othiner,  Vol.  j,  page  238). 
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fh)  •I  hc  aira  under  castor,  and  clic  procliiclion  of  caslorscrd  in  l»57-r.8 
and  1958-59,  have  been  as  follows  : 


1957- 58 

1958- 59 


Area  (’000  acres) 
1,184 
1 , 1 95 


I’rodnclion  (’000  tons) 
89 
111 


Source  :  Commerce  Annual  1959,  Page  A.  211. 

fe)  Clastor  oil  production  during  1 952-5.5  was  50,000  tons,  during  1 955-54 
57,000  tons,  and  in  1951-55,  59,000  tons  {Progress  oj  Industrial  Develop¬ 
ment  igsd-Si,  p.  406). 

(d)  Indian  prices  of  castor  oil  during  March  19()0  : 

No.  1  Tine  Pale  Rs.  (>0  —  Rs.  09.2  per  maund 

Commercial  Rs.  51  —  Rs.  50  ,, 

P.  .\.  Q.  About  Rs.  50  ,, 


5  J 


Source  :  J.  Trade  &  Ind.,  1900,  10  [(5),  858] 
Export  of  castor  oil  Q.')'- 


1 951-55 
1 955-50 


0,05,4 1 0 
7,78,7  1 0 


\’alue  (Rs.) 

5,55,15,,581 
4, 09, .50, 070 


%  of 


'I’he  of  export  to  production  in  1951-55  was  77.4%.  The 
export  to  the  U.K.  in  1959  and  1957  was  approximately  50%  of  total 
exports,  while  to  the  U.S..'\.  it  was  approximately  40”^  .  Inciden¬ 
tally  the  export  of  castor  oil  to  the  U.  S.  .\.  in  1958  w'as  very  small 
y.Uontlily  Statistics  of  Foreign  Trade  of  India  &  Foreign  Trade  &  Na¬ 
vigation  accounts  of  India,  March, 

(f)  Export  of  castor  oil  ; 


Coimirv 


U.K.  .. 
U.S.S.K. 
fiermany  (\\  .) 
C;zcctiri*l(ivakia 
Yugoslavia 
.\ustralia 
(iviiTiany  (K.) 
Franc*'  . . 
U.S..\.  .. 
Nethrrlaiut.s 
Other  Countries 


1  ‘l.'rS 


1  !».->!» 


TO!  At. 


(Quantity 

(cvvt.) 

\'alue 

(Rs.) 

f^uanlity 

(cwt.) 

Value 

(Rs.) 

(.Quantity 

(rwt.) 

2,.‘)0,924 

2.42,21,305 

I,7t),!l98 

1,20,30,474 

2,21,001 

85,108 

83,08,4tt5 

l,27,0(t5 

1,00,02,885 

1 ,22.04 1 

13,082 

13,28,837 

25,77tt 

1 8,83,3.-)3 

7,94 1 

20,400 

20,03, .3t»0 

14,7Ut 

I0,<t5,704 

__ 

— 

— 

10,00tl 

7,49,058 

23,74 1 

23,90, 1 20 

19,775 

15,79,120 

24,321) 

•  “ 

— 

— 

5,40tl 

43,!I42 

30,1)0,984 

— 

— 

30,28t) 

3,35,420 

2,77,93,040 

.■>,<191 

3,47,438 

2,74,.')90 

19,200 

17,77,t)43 

_ 

51,091 

52,39,509 

24,.-)31 

22,41,3.-)3 

10,9i>| 

8,48,914 

7,07,88,275 

4,04, t)80 

3,05,.35,451 

7,03,122 

Source:  J.  Iraile  <5  Iml.,  Ittfitt,  10(5),  858 


\’alue 

(Rs.) 

1 ,49,42,220 
92,30,405 
5,39,907 


18,05,'.»t>4 

3,94,2<M» 

21,29,445 

1,85,30,280 

15,84,447 

4,92,28,808 
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(g)  'I  hcrc  arc  a  number  of  comid  ics  import 
being  the  U.  S.  A.,  U.  K.,  U.  S.  S.  R., 
(East  &  West),  riie  exports  to  I’rance 
three  years  ha\e  been  as  follows  : 


ing  castor  oil,  some  of  these 
Sweden,  fiance,  CJermany 
from  India  during  the  past 


Quantity  (cut.) 

\'alue  (Rs.) 

1957 

18,912 

8,<itiO,981 

1 958 

— 

_ 

1 959 

80,  •286 

2, 1 29, 1 15 

Source  :  Monthly  Statistics  oj  Foreit^n  Trade  oj  India. 

(h)  India  has  not  exported  castorseed  during  I*.*:");,  litriH  &  1959.  The 
export  of  cake  from  India  ^\■as  also  negligible,  being  only  lot)  tons 
to  Ceylon  in  1957,  and  none  during  1958  and  1959  to  anywhere  in 
the  world.  By  inference  it  can  be  concluded  that  export  of  castor- 
seed  may  not  be  advantageous. 

The  relative  prices  of  these  three  commodities  are  given  below 
dtiring  .April,  1960  : 


(lastor  seed 


X'ellore  A 

Rs.  28-28.50  per 

cwt. 

Bhagalpur  > 

Hyderabad  F.  A. 

,  O.  qu 

ality  Rs.  ; 

11.75 

Bombay  J 

cwt. 

(lastor  oil 

Calcutta 

No.  I  Fair  Fab- 

Rs. 

91.5 

per 

cwt. 

Bombay 

Commercial 

Rs. 

72.88 

per 

cwt. 

Kanpur 

F.  A.  Q. 

Rs. 

87. 10 

per 

cwt. 

Castor  cake 

Bombay 

Rs. 

10.28 

per 

cwt. 

Kanpur  (Kcb. 

1960) 

Rs. 

12.80 

per 

cwt. 

Source’.  J.  I rnde  &  Ind.,  1960,/o  (6)  1021. 

(Mational  Research  Development  C.orpn.  oJ  India,  .Sew  Delhi) 
6.  Some  castor  statistics  pertaining  to  India  arc  given  belo\N . 

(a)  CAstok  in  Andhra  Pkadksh 

Out  of  a  total  Indian  area  (avt-ragf  Idr  l!IOr>.«tl)  urii.dd  laid,  acres  undt-r 
castor,  Andhra  Pradesh  has  the  largest  share  of  7.89  lakh  acres  (.)8  In 
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(b) 


Castor  Seko  Production  in  India  During  1955-00 


State 

Qiiantity  in  thousand  tons 

^>55-50 

1950-57  1957-58 

1 958-59 

1959-00 

Andhra  Pradesh 

02 

04  32 

47 

15 

Bombay 

35 

35  25 

30 

28 

Mysore 

8 

9  9 

12 

12 

Madras 

5 

0  0 

5 

5 

Orissa 

1 

1  4 

4 

4 

Others 

9 

0  13 

14 

14 

Total 

123 

121  89 

112 

108 

(c)  CIastor  On,  Production  in  Indi.-v  During  1955-59 

1955-50  1950-57  1957-58  1958-59 

Castor  oil  (  thousand  tons)  13  13  31  38 

(d)  Ctii.isation  of  Castor  Oii,  in  India 

Ions 


1 950 

1  957 

1958 

Te.xtile  industry 

2,800 

3,00t) 

(Provisional) 

3,500 

,\xle  lubricants 

900 

1,000 

1,000 

Paints  and  varnishes 

5t)0 

550 

550 

Toilet  preparations 

500 

000 

()00 

Leather  industry 

400 

50t» 

550 

Hydraulic  brake  fluid 

250 

300 

320 

Soap  industry 

lOtt 

100 

100 

.Miscellaneous  (including  medicine) 

2,800 

3,000 

3,200 

Total 

8,250 

9,050 

9,820 
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(<•)  Kxi'orts  oj  Castor  On.  ,.kom  India 


Kxporl  in  tons 


To  the 

r.s.,\. 

To  the 
V.K 

lo  State 
trading 
countries 

I’o  other 
count- 
ric's 

Fotal  \'alue  in 
Rs.  (lakhs) 

19.55 

•25, 5-2  7 

1  1,959 

1,891 

15,177  155 

1950 

•20,577 

1:1,7  1  1 

— 

0,570 

10,001  1)07 

1957 

1 0,77 1 

1-2,810 

5,597 

7,25-2 

12,110  709 

1958 

*299 

8,850 

7,051 

:hi5i 

20,251  505 

1 959 

— 

_ 

5;),  loO  — 

The  dfcline  of  exports  to  C.S.A.  in  lOoH  was  clue  to  the  severe  com- 
pelttion  Ircim  Brazil  and  the  high  internal  price  of  Indian  oil.  This  high 
intci  naj  price  was  in  turn  clue  to  the  lall  of  production  from  1, “21, ODD  tons  in 
1 900-5 <  to  only  89,000  tons  the  next  year.  India  again  regained  her  foreign 
markets  in  January  19.59  by  exporing  .51,01  I  tons  as  against,  18,5.50  trnis 
during  the  corresponding  period  in  1958. 


(0 

VS'hoi.ksai.k  Prices 
Bombay 

OF  Ca.stor  On.  IN 
.Market  for  1950 

Rs./iM.\t'.\i)  IN 
-1959 

THE 

Month 

1 950 

1 957 

1958 

1 959 

January 

1 1  . 25 

05 . 1 2 

11.78 

19.90 

Februars' 

58.00 

5 1.81 

15.90 

19.51 

.March 

11.57 

55 .  1 2 

18.85 

18.91 

.\pril 

18.50 

59 . 25 

19.90 

19.  19 

.May 

18.12 

00.25 

19.  12 

51.15 

June 

12.50 

51.57 

19.51 

51 .11 

July 

12.1 2 

57 . 25 

55.72 

10.10 

.August 

10.25 

52.87 

51.1 5 

11.81 

Septembe-r 

11.12 

51.57 

51.81 

1 7 . 75 

October 

18.75 

51.00 

17.81 

1 7 . 75 

Novendier 

0  1  . 25 

51.00 

1 0 . 85 

51  .00 

Decembe-r 

05 .  1 9 

18.  12 

18.91 

55 , 0.5 

It  will  be  noted  that  the  usual  depression  in  prices  which  occurs  when 
the  crop  normally  arrives  in  the  market,  which  in  the  case  ol  castor  is 
from  November  to  February  (bc'ing  a  kharij  crop),  does  not  obtain  in  the  ca.se 
of  castor. 
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Points  kkom  ^  Report  of  Shr.  C.  V.  Mariwala  on  “Marke^fing  and 
^  Export  Promotion”  to  the  Ministry  of  Commerce  and  Indus fr 


(\)  The  consumption  of  castor  oil  is  likely  to  increase  in  fuUire  years 
in  the  U.S.A.  because  of  the  increased  demand  for  chemical  deriva¬ 
tives  for  jet  lubrication  as  well  as  for  synthetic  textile  fibre. 

(ii)  India  and  Brazil  are  the  main  sources  of  supply.  The  U.S  A.  is  the 
most  important  market  for  Indian  eastor  oil  and  efforts  should  be 
made  to  retain  that  market. 


(iii)  A  high  price  level  for  Indian  castor  oil  will  tend  to  attract  increasecl 
production  in  other  countries,  and  or  development  of  chemical 
substitutes. 


(i\')  Castor  has  been  sow  n  in  the  L  on  a  trial  basis  and  if  successful, 
there  is  enough  land  and  resources  to  grow  a  large  portion  of  their 
requirements,  d  herefore,  unless  castor  production  in  India  is 
increased,  prices  will  remain  at  a  high  level,  and  India  s  share  in 
meeting  the  anticipated  increased  demand  is  likely  to  decrease. 

{Indian  Central  Oilseeds  Committee,  Hyderabad) 


Castor  in  the  U.S.A.  .\.nd  Brazil 


h'ices  of  castor  oil  in  the  U.S..\.  and  of  castorseed  in  Brazil  during 
1917-57  have  been  as  under  : 

Castor  oil  price  in  Clastorseed  price  in  Brazil 

U.S. .A.  eents  per  lb.  eents  per  lb. 

1917 

•29. 1 

1(».8 

1 9  IK 

22.7 

7.1 

1919 

IK.l 

•  '  >  fK-l 

195(1 

2(1.1 

'  ^  " '  f.y 

1951 

53.() 

13.0 

1 95-J 

28.9 

9.8 

1 955 

22.C) 

7.5 

1 95  1 

17.2 

5.2 

1 955 

15.9 

5.7 

1 95(i 

19.2 

7.7 

1957 

25. 1 

8.2 

The  extreme  variability  of  nearly  lOO-X.  between  the  prices  of  both  seed 
and  oil  in  diflerent  years  is  exceptional  for  a  world  oil. 

{Reg.  Res.  Lab.,  Hyderabad) 
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I'rado  in  castor  in  the  U.S.A. 

(a)  Imports  of  castor  oil 


1  !>■)  1 
1 952 
1955 
1 95(i 
1957 


%  from  Brazil 

%  from  Indi 

98 

2 

79 

10 

12 

30 

12 

17 

30 

57 

55 

15 

(b)  Recent  domestic  production  of  castor  in  the  V.S.A.  In  1957,  onlv 
3.3  /q  ol  oil  and  29”^  of  seed  were  imported  into  the  USA  compared 
to  the  previous  year.  In  195H,  the  I’.S.A.  produced  27,000  tons 
of  castorseed  or  about  23”„  of  their  needs  ;  this  r<‘presented  a  Ibur- 
fold  increase  over  their  previous  year’s  production. 


(c)  There  was  a  drop  in  production  of  castorseeds  from  11  million  lb.  in 
19;)S  to  28  million  lb.  in  19.59.  I’his  was  mainly  due  to  a  drop 
in  acreage  from  23,000  to  17,000,  all  under  irrigation.  'I'his  drop 
was  caused  by  unfavourable  prices  at  planting  time.  Two-thirds 
of  the  1958  crop  came  from  California  and  half  of  the'^,1959  crop 
from  Texas.  The  yield  per  acre  rose  from  252  lb.  in  1952  to  1700 
lb.  in  1959. 


(d)  I  hcre  has  been  a  decline  in  consumption  of  castor  oil  from  182 
million  lb.  in  1952  to  an  average  of  130  million  lb.  in  recent  yeai-s. 
If  all  the  1959  crop  is  crushed,  a  yield  of  13  million  lb.  of  oil  would 
be  obtained  and  hence  some  115  million  lb.  must  be  imported. 


(c)  The  U.  S.  .\.  takes  about  35  to  15"^  of  the  world  trade  in  castor- 
seeds  and  oil.  Following  the  policy  of  Brazil  and  India  to  crush 
seed  and  export  oil,  the  trend  in  the  U.  S.  A.  is  to  decrease  castor- 
seed  imports  ffrom  1,. 5 1,000  short  tons  in  19i)8  to  onlv’  10,000  tons 
in  1959)  and  to  impjort  more  oil  ffrom  3,000  tons  earlier  to  12(i,000 
tons  in  1959). 

(f)  I  he  impjort  duty  to  the  U.  S.  A.  is  \  cent  per  lb.  for  seed  and  I  V 
cents  per  lb.  for  oil.  Imports  of  castorseed  and  oil  into  the  U.  S.  .\. 
from  certain  countries  is  given  b<‘lo\\  : 


Seed 

Brazil 

Haiti 

Ecuador 

Paraguay 


Qty.  in  million  lb. 

1 5 .  ()9  I 
1  . 0(55 
1.110 
0.388 


\’alue  in  000  dollars 
703 
100 
70 
10 
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Oil 

Qty.  in  million  lb. 

V^alue  in  000  dollars 

Brazil 

74.88 

8,678 

Angola 

4.075 

502 

W' .  Germany 

3.105 

404 

Peru 

0.741 

103 

Netherlands 

0.672 

114 

{Reg.  Res.  Lab.,  Hyderabad) 


3.  (a)  The  price  today  for  the  U.  K.  will  be/;  126  and /;  120  per  ton  C.  I.  F. 

for  Indian  castor  oil  BSS  and  castor  oil  Commercial  respectively. 
These  prices  work  out  at  about  Rs.  18.75  and  Rs.  17.75  per  quarter 
net  naked  ex-factory  in  Bombay.  The  prices  on  the  Continent 
will  be  about  £  10  lower  per  ton  because  the  competition  from 
Brazil  will  be  felt  more  keenly  there  than  in  U.  K.  where  Imperial 
Preference  operates.  The  price  of  Commercial  castor  oil  in 
the  U.  S.  which  is  practically  the  quality  that  the  U.  S.  A.  im¬ 
ports  from  India,  will  be  about  15.00  cents  per  lb.  C.  I.  F.  which 
works  out  at  about  Rs.  17.50  per  quarter. 

(b)  It  is  a  reasonable  fear  that  to  whatever  extent  the  U.  S.  A.  is  able 
to  look  after  its  requirements  in  castor  oil  by  domestic  production  of 
beans,  to  that  extent  the  export  to  that  country  will  sufl'cr  both  in 
quantity  and  in  price. 


(c)  It  may  perhaps  be  that  no  legislative  measures  are  necessary  to 
promote  export  of  castor  oil.  It  is  howcv'cr  as  necessary  for  this 
product  as  it  is  for  other  products  to  have  incentives  to  promote 
exports.  While  fixing  these  incentives  or  any  similar  measures, 
care  will  have  to  be  taken  to  look  after  the  interest  of  the  growers, 
manufacturers  and  traders.  This  incentive  scheme,  if  at  all  necessary, 
may  have  to  be  considered  from  various  aspects  to  be  cfiTective. 


1. 


(d)  So  far,  we  have  not  come  across  any  complaint  regarding  quality  of 
our  castor  oil.  No  castor  cake  is  being  exported. 

(e)  W’e  consider  it  advantageous  to  export  oil  and  oilcake  instead  of 
seeds.  1  he  price  today  for  castorseed  is  Rs  33  1  ner 
cwt.,  and  the  price  of  cake  is  about  Rs.  200/-  per  ton  ex-miils“  The 
pnecs  of  various  qtiahues  of  oil  today  have  been  mentioned  under 

[Swastik  on  Mills,  Bombay) 

(a)  Prices  ol  castor  oil  in  Brazil  are  not  available. 

(b)  According  to  present  indications  our  exports  to  the  U  S  \  MV  h 

oil  will  increase  for  some  time  to  comV  as  U.  Z  ‘  castor 

U.  S.  A.  is  increasing  by  its  new  use  T^t  planes  Thr^^p 
pean  countries  and  the  IT  S  S  R  "^i  ^  Euro- 

tne  LI.  h.  R.  are  also  emerging  as  new  buyers 
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(c) 


(e) 


arc  also  being  made  to  export  castor  oil  u. 
i  ranee  and  Italy  for  use  in  the  manulacture  of  synthetic  fibres. 

Indian  exporters  have  no  dimculties  in  exporting  castor  oil.  Export 

do  V  of  ‘'‘bohshed  in  July  !  9.58.  Full  refund  of  excise 

duty  of  Rs.  112  per  ton  is  being  allowed  on  export.  Export  of 
castor  oil  has  been  decontrolled  to  save  the  exporters  from  payment 
ol  application  fee  lor  obtaining  export  permits. 

There  are  no  complaints  regarding  the  quality  of  castor  oil  exported 
to  other  countries.  Importers  in  the  U.  S.  A.  and  the  U.  K.  con¬ 
sider  the  quality  of  castor  oil  arriving  in  these  countries  from  India 
to  be  satisfactory. 

It  is  adv'antageous  to  export  castor  oil  and  castor  cake  as  it  helps 
the  crushing  industry  in  the  country. 

{Ministry  of  Commerce  and  Industry,  New  Delhi) 

World  Production  and  Other  Activity 


1. 


(a)  World  production  of  castor  oil  in  lakh  tons. 


1935-.39  (average)  ‘2.00 
1950-54  (average)  2.25 


1955 

1956 

1957 

1958 

1959 


2.10 
2.10 
2.40 
2 . 25 
2 .  .30 


The  almost  steady  position  contrasts  with  the  overall  increase  of  4% 
in  total  fats  and  oils  in  1959  compared  to  1958. 

(b)  World  production  of  castorsceds  in  1958. 


’000  tons 

% 

Brazil 

172 

.35 . 8 

India 

98.5 

20.5 

I’hailand 

30 

7.5 

U.  S.  A. 

27 

5 . 6 

Ecuador 

1 .3 . 5 

2.8 

'Fransvaal 

13.5 

2.8 

Others 

1 19.5 

25 . 0 

il  world  production 

180 

100 

Average  prices  of  castor  oil  in  Rs./ton  in  the  Bombay  and  U.K.  markets  (Indian  and  Brazilian  oil)  during  1957-1960 
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{Indian  Central  Oilseeds  Committee,  Hyderabad) 
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(c)  Castor  activity  in  other  countries: 


(i) 


(iij 

(iii) 


Salvador  (Brazil)  is  setting  up  a  modern  plant  to  treat  20 
ol  seed  annually  with  plans  to  expand  to  50,000  tons. 


South  Victoria  (Australia)  is  setting  up  a  castor  oil  mill. 

Costa  Rica:  .A  castor  oil  mill  has  been  proposed  by  a  Japanese 


(iv)  Vietnam  is  setting  up  a  factorv'  to  absorb  all  its  domestic  produc 
tion  of  5,000  tons  of  seed. 


(v)  Bucharest  (Rumania)  has  set  up  a  factory  to  make  DCO. 

(vi)  Bromborough  (England)  :  The  well-known  factory  of  Prices  at 
Bromborough,  Cheshire  is  producing  12-hydroxystcaric  acid  from 
castor  oil  for  use  in  lubricants. 


(vii)  Marseilles  (France):  The  Soci6t4  Organico  is  producing  annually 
3,000  -  4,000  tons  of  nylon  monomer  from  castor  oil. 

(/Jr^.  Jies.  I^b.,  Hyderabad) 


DISCUSSIONS  (SECTION  D) 


R.  Sankaran  :  The  idea  of  first  issuing  questionnaires  to  obtain  information 
followed  by  discussion  at  a  Seminar  is  a  novel  and  unique  one.  I  appreciate 
the  gesture  of  electing  me  discussion  leader  which  I  attribute  to  the  magna¬ 
nimity  of  oil  chemists  and  technologists  and  to  the  regard  for  my  work  in 
the  Indian  Central  Oilseeds  Committee  during  the  last  few  years. 


Production,  prices  and  export  of  any  agricultural  commodity  like  castor 
are  all  interrelated.  Good  statistics  of  production  arc  available  in  the  notes 
supplied  and  also  in  the  Indian  Oilseeds  Atlas,  published  by  the  Indian  Central 
Oilseeds  Committee.  The  monograph  on  Castor  recently  published  by 
the  ICOC  contains  useful  agricultural  information  furnished  by  Dr.  L.  G. 
Kulkarni,  with  a  chapter  on  chemical  aspects  from  the  Regional  Research 
Laboratory. 

a)  Production 

Let  us  first  consider  the  production  of  castor.  I  he  estimates  of  area  and 
production  in  India  arc  considered  to  be  subject  to  an  error  of  considerable 
magnitude  because  of  the  fact  that  the  crop  is  generally  grown  as  a  mixture 
with  other  crops  and  not  as  a  pure  crop.  "I  he  actual  output  of  seed  is  under¬ 
estimated  by  the  present  system  of  crop  reporting  which  often  omits  castor 
when  intermixed  with  other  crops.  According  to  the  Review  of  the  Common¬ 
wealth  Economic  Committee  (1960),  the  output  may  in  fact  be  double  that 
officially  reported.  If  this  is  so,  India  has  been  the  world  s  largest  producer 
in  recent  years,  with  an  output  generally  much  higher  than  that  of  Brazil- 

The  primary  reporting  agencies  at  present  arc  village  officers  such  as 
karnams  and  patwaris  (village  headmen)  and  their  estimates  arc  very  subjective 
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and  therefore  liable  to  error.  Better  figures  of  acreage  and  production  arc 
being  sought. 

As  I  have  said,  castor  is  mostly  grown  as  a  other  crops 

or  along  the  borders  of  crops  such  as  sugarcane,  turmeric,  chillies,  etc.  1  he 
is  considerable  scope  for  increasing  the  area  under  castor  'vithout  | 

on  the  other  food  crops.  Some  of  the  measures  for  expan^on  of  the  area 
under  castor  in  India  taken  by  the  Indian  Central  Oils^ds  Committee  since 
about  1956,  may  be  briefly  reviewed.  In  1950,  the  Committee  suggested 
that  castor  plants  could  be  grown  along  irrigational  canals  and  addressed 
the  State  Governments  to  take  all  measures  to  grow  castor  plants  m  this  way. 
Schemes  for  the  multiplication  and  distribution  of  castor,  which  the  Com¬ 
mittee  would  assist  financially  were  invited  and,  the  States  urged  to  conduct 
surveys  of  areas  suitable  for  castor  cultivation  and  to  encourage  it  wherever 
possible  in  Community  Project  Areas  and  National  Extension  Service  Blocks. 
During  1957,  the  distribution  of  castorseed  for  cultivation  as  a  border  crop 
was  linked  with  the  Cotton  Extension  Scheme  in  progress  in  various  States, 
while  the  possibility  of  cultivation  along  contour  bunds  was  attached  to 
Soil  Conservation  Scheme.  In  1958,  it  was  decided  to  distribute  10,000  lb. 
of  castorseed  free  of  cost  for  cultivation  in  8  States,  and  a  lump  sum  of  Rs.  2,500 
was  placed  at  the  disposal  of  each  State  for  this  purpose.  Campaigns  for 
expansion  of  area  under  castor  were  urged  under  the  Oilseed  Expansion 
Schemes,  financed  entirely  by  the  Committee,  and  under  the  Oilseed  Develop¬ 
ment  Schemes  financed  jointly  by  State  and  Central  Governments.  In 
1958  the  Indian  Central  Cotton  Committee  again  recommended  the  intro¬ 
duction  of  castor  as  a  border  crop  for  cotton  in  their  work  under  the  Cotton 
Expansion  Schemes.  In  the  same  year,  quantities  of  castorseed  ranging 
from  4,000  to  16,000  lb.  were  procured  and  distributed  by  diflferent  States. 
In  the  next  year,  these  quantities  were  further  increased  and  several  States 
have  distributed  upto  18,000  lb.  of  seed  for  cultivation  as  described  earlier. 
Following  this  up,  several  States  sent  in  their  requirements  of  castorseeds 
for  1960-61  to  a  total  tune  of  1,55,000  lb.  There  are,  therefore,  encouraging 
signs  that  the  acreage  under  castor  is  climbing  slowly  and  steadily. 


As  a  border  crop  along  sugarcane  fields,  castor  has  been  well  taken  to 
by  cultivators  all  over  India  because  an  additional  income  can  be  obtained 
without  prejudice  to  the  yield  of  sugarcane.  Moreover,  the  border  crop  of 
castor  exercises  a  beneficial  effect  on  the  sugarcane  as  a  wind-break  as  well 
as  against  cattle-grazing.  One  difficulty  mentioned  by  sugarcane  growers 
is  that  the  ripe  castor  capsules  shatter,  and  further  that  suitable  varieties 
coinciding  with  the  growing  period  of  the  sugarcane  crop  are  not  available. 
Botanists  have  since  developed  varieties  of  castor  meeting  both  these  reouire- 
ments.  ^ 


Where  castor  is  grown  as  a  pure  crop  as  in  Andhra  Pradesh  (as  stated 
in  the  notes),  there  is  eonsiderable  scope  for  stepping  up  yield  per  acre  bv 
adopting  intensive  measures  of  cultivation.  This  LiSgs  in\he  local  aTaila^- 
bihty  of  fertilizers,  but  I  would  like  to  say  that  government  agencies  are 
quite  prepared  to  allot  fertilizer  quotas  if  production  is  stepped  up.  Of  course 
U  IS  necessary  that  costs  must  not  increase  and  that  an  individual  profit  must 
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be  assured.  If  we  ask  the  farmer  to  grow  more,  there  .should  still  be  a  worth- 
whde  economic  profit  despite  the  inevitable  fall  in  prices. 


(b)  Export  of  Castor  and  Utilisation  in  India 


The  opinion  of  Government  is  very  strongly  aganist  export  of  oilseeds.  The 
only  excytion  is  with  groundnuts  of  exceptional  quality  which  arc  exported 
in  limited  amounts  for  confectionery  purposes.  In  this  way,  Indian  industry 
IS  not  starved;  even  at  present,  50%  of  the  installed  capacity  of  Indian  oil 
mills  IS  not  being  utilised.  Also,  by  internal  expelling,  the  oilcake  will  be 
available  within  the  country  for  use  as  manure  and  cattlefecd,  and  in  this 
way  IS  available  for  use  in  the  locality  in  which  the  expelling  is  done. 


The  use  of  oilcakes  as  manure  has  unfortunately  very  much  decreased 
becau^se  of  emphasis  on  inorganic  fertilisers.  It  is  now  fairly  well  recognised 
that  for  the  manuring  of  any  seed  crop,  a  judicious  mixture  of  organic  and 
inorganic  manures  should  be  used,  the  organic  manures  being  not  merely 
oilcake  but  also  animal  and  iarm  manure.  Castor  cake  is  a  particularly 
valuable  manure  since  in  addition  to  its  nutrients,  it  is  also  a  deterrent  to 
white  ants.  K.aranj  oilcake  also  has  this  quality.  I  here  are,  of  course, 
pressing  demands  from  abroad  for  oilcake  for  use  as  cattlefeed,  since  there  is 
a  general  shortage  of  herbage  in  Europe,  both  during  winter  or  whenever 
there  is  a  drought.  Against  this  economic  attraction  to  the  Indian  milling 
industry  for  sale  of  oilcake  abroad,  there  has  been  a  vehement  and  unanimous 
objection  from  every  State  Department  of  Agriculture  to  the  export  of  both 
edible  and  non-edible  oilcakes.  The  Commerce  Ministry  has  taken  the  view 
that  a  certain  amount  of  export  is  desirable  in  the  interests  of  foreign  ex¬ 
change;  for  example,  about  Rs.  crores  was  the  income  from  sale  of  ground¬ 
nut  oilcake  alone  during  1955-56.  An  incentive  was  provided  by  Govern¬ 
ment  by  linking  oil  exports  w'ith  those  of  expeller  cake:  for  every  ton  of  oil 
exported,  a  quota  of  3.5  tons  of  cake  was  allowed  for  export.  Although 
the  Government’s  export  policy  has  been  generally  liberal,  the  results  in  the 
case  of  castor  are  reported  to  be  far  from  satisfactory.  Export  duty  leviable 
on  castor  oil  was  completely  abolished  in  July,  1958.  Further  relief  was 
given  to  the  trade  by  allowing  full  refund  of  excise  duty  of  Rs.  112  per  ton  on 
export  instead  of  11/ 14  which  was  normally  allowed.  Castor  oil  has  been 
removed  from  the  list  of  commodities  controlled  under  the  Export  'Frade 
Control  Regulations,  thus  saving  the  exporters  the  payments  that  would 
normally  have  to  be  made  for  obtaining  export  licences.  'Fluis  the  Govern¬ 
ment  of  India  seem  to  have  exhausted  most  of  the  avenues  for  providing  relief 
to  the  trade. 

(c)  Prices 


Prices  are  always  difficult  to  assess  and  though  .some  data  have  been  provided 
in  the  notes,  they  are  not  sufficient  to  make  a  complete  picture.  I  he  wide 
fluctuations  in  the  price  of  all  oilseeds  and  vegetable  oils  during  the  last  five 
years  is  also  visible  in  the  Indian  prices  for  castorsecd  and  oil.  from  a  peak 
price  during  November  and  December  1956,  there  was  a  downward  trend 
towards  the  latter  half  of  1957.  During  1958,  the  prices  tended  to  remain 
fiiirly  steady,  followed  by  an  upward  trend  in  1959.  The  distinctly  higher 
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price  of  Indian  oil  <,vc,-  Brazilian  oil  oblaining  in  thc  United 
luring  1957  gradually  became  less  noticeable  during  1958-59,  and  in 
the  price  vvaVcloscly  similar  to  that  of  Brazilian  oil  and  the  latter 
times  even  slightly  higher.  This  is  an  encouraging  sign  and  shous  that  India 
can  compete  with  Bmzil  in  the  United  Kingdom  market  also 

available  in  the  notes  for  the  price  of  castor  oil  m  the  United  States 
price  of  castorsced  in  Brazil,  and  these  again  show  very  wide  fluctuations 

during  the  last  10  years. 


0.  I.  h  there  any  difficulty  with  bleaching  raw  or  refined  castor  oil? 
such  oils  bleached? 


How  are 


N.  G.  Chatterji:  I  would  like  to  know  what  exactly  is  meant  by  raw  or 
refined  oil  because  neutralisation  of  castor  oil  is  hardly  ever  practised. 


K.  T.  Achaya;  By  refined  oil  is  meant  the  oil  from  which  mucilage  has  been 
remov’cd.  Sometimes  these  oils  are  difificult  to  bleach.  Raw  oils  are  taken 
to  be  cold-pressed  castor  oils. 

P.  Vallabhji:  Fuller’s  earth  and  active  carbon  are  added  in  vacuum  for 
bleaching.  We  rarely  have  oils  with  an  FFA  above  1%. 


J.  G.  Kane:  The  practice  of  removing  mucilage  from  the  oil  by  steaming 
with  a  large  amount  of  water  was  found  by  us  to  stabilise  the  colour.  If 
controlled  heating  below  100°C  is  carried  out  using  indirect  steam,  followed 
by  sprinkling  with  4%  hot  water  at  60°C,  the  mucilage  swells  and  tends  to 
settle.  If  the  oil  is  now  quickly  raised  for  a  short  period  to  100°C,  clear  separa¬ 
tion  occurs  and  the  oil  can  be  decanted  or  centrifuged.  Use  of  a  jacketed 
vessel  rather  than  open  steam  coils  will  enable  this  process  to  be  worked 
without  difficulty.  Such  oil  bleaches  extremely  well. 


I  would  like  Dr.  Chatterji  to  amplify  his  complaint  stated  in  the  notes 
about  indigenous  bleaching  earth. 


N.  G.  Chatterji:  The  following  colour  data  will  support  the  contention: 
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riic  bleached  oil  derived  from  gaya  castor  oil  is  of  BSS  quality,  while  that  from 
Sultanganj  o.l,  was  not  of  BSS  quality.  Of  course,  the  latter  oil  wouW  aZ 
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be  sold  as  the  next  quality  but  would  not  qualify  as  BSS  oil.  In  our  experience 
Nizam  seed  from  Hyderabad  always  gives  castor  oil  which  can  be  bleached  to 
the  highest  quality  but  with  North  Indian  castorseeds  the  difficulty  of  bleach¬ 
ing  IS  sometimes  felt.  ^ 


K.  S.  Murti  :  Refining  of  castor  oil  is  not  to  be  understood  in  the  same  sense 
as  for  other  vegetable  oils.  All  specifications  prescribe  an  FI'A  above  2°/, 
but  the  colour  requirements  are  fairly  rigid  (2.2V  4-  O.HR  for  BSS  oil) 
V\e  had  occasion  recently  to  work  on  the  refining  of  castor  oil  as  a  result  of 
technical  enquiries  from  the  State.  The  literature  describes  three 
main  methods,  using  straight  caustic  alkali,  straight  sodium  carbonate  and 
refining  in  solvent,  all  conducted  with  or  without  heat  treatments.  The 
process  worked  out  by  the  RRL  using  sodium  carbonate  as  earlier  used  by 
Klaychko  also  was  found  to  work  satisfactorily.  Refining  with  a  spray  of 
caustic  soda  solution  is  also  a  good  method.  Refining  of  castor  oil  with 
caustic  soda  on  a  bed  of  salt  solution  is  another  process  which  gives  good 
results.  The  main  thing  is  to  avoid  emulsion  formation. 


K.  r.  Achaya:  I  he  refining  of  castor  oil  has  long  been  a  bogey  in  the  trade 
but  is  not  really  so  complicated,  though  careful  control  of  process  conditions 
is  necessary.  I  he  need  for  castor  oils  of  low  acid  value  has  been  mentioned 
in  the  notes  but  may  again  be  stressed.  A  neutral  oil  is  in  demand  by  the 
lubricant  industry.  For  hydrogenation  to  hard  products,  a  high  degree  of 
acidity  might  result  in  failure  of  the  catalyst.  Solvent  extraction  is  often 
carried  out  on  oilcakes  which  have  been  stored  and  are  thus  of  poor  quality; 
such  oils  are  likely  to  be  dark  coloured  and  of  high  free  acidity  and  would 
benefit  by  improvement  in  quality. 

() .  2:  With  solvent-extracted  oils,  is  there  any  special  difficulty  of  high  FFA 
or  colour? 

Qj.  3:  Is  there  any  demand  or  price  premium  in  export  oj  low-acid  oils  to  advanced 
countries?  Is  there  any  need  for  a  refining  procedure? 

N.  G.  Chatterji:  Only  about  uOO-GOO  tons  of  castor  cake  are  .solvent-extracted. 
Solvent-extracted  oil  from  fresh  cake  is  as  good  as  expeller  oil.  But  if  the 
cake  is  old  or  comes  from  another  factory^,  the  colour  of  the  oil  may  be  dark. 
It  is  almost  impossible  to  remove  the  colour  from  such  dark-coloured  oil. 
Since  solvent-extracted  oil  comes  out  in  the  form  of  a  miscella  or  solution  in 
hexane,  it  would  be  worthwhile  neutralising  it  in  the  miscella  stage.  In 
some  simple  experiments  at  the  Harcourt  Butler  I  echnological  Institute, 
Kanpur,  such  miscella  was  refined  using  lye  of  20°Bo.  and  the  .soap  flakes  set¬ 
tled  down  and  could  easily  be  decanted  or  centrifuged.  I  he  process  could 
easily  be  visualised  on  a  large  scale  and  I  would  urge  research  on  the  question 
of  miscella  refining  for  improvement  of  solvent-extracted  castoi  oil. 

R  G  Krishnamurthv :  It  is  possible  to  extract  castorseed  directly  and  not 
necessarily  from  expelled  cake.  Refining  can  then  be  done  m  the  form  ol 
miscella,  thus  avoiding  an  extra  step  and  obtaining  more  oil. 
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R.  K.  Kochhar  :  Is  any  castor  being  solvent-extracted  in  India  . 
could  one  distinguish  between  solvent-extracted  oil  and  other  types  o  oi  . 
What  happens  to  the  toxic  materials  in  the  cake  on  solvent-extraction. 

K.  K.  Dole  :  Solvent-extracted  castor  cake  is  even  more  toxic  than  ex]Deller 
cake. 

N.  G.  Chatterji  :  Clastor  oil  of  low  acid  value  is  in  increasing  demand  by 
the  large  petroleum  companies,  who  offer  a  better  price  than  that  available 
in  the  ordinary  market.  I  he  specifications  are  such  that  it  is  worth  the  vei^ 
slight  extra  effort  of  any  oil  miller  to  supph  such  material,  since  he  can  still 
make  a  fair  profit.  For  the  export  market,  the  FFA  requirements  are  such 
that  thev  can  easily  be  made  by  following  the  usual  milling  procedure.  Some 
care  is  necessary  in  the  selection  of  seed  but  (his  soon  comes  with  experience. 

Regarding  the  need  for  an  alkali-refining  procedure,  this  is  only  very 
occasionally  necessary  for  off-quality  oils.  Fherc  is  always  the  need,  however, 
for  ordinary  refining  i.e.  demucilaging  and  bleaching,  in  order  to  achieve 
clarity  and  brightness. 

Samuel  :  It  is  true  that  STAXV'AC  use  castor  oil  of  very  high  quality,  but  this 
is  part  of  a  general  policy,  that  to  obtain  a  quality  finished  product,  quality- 
raw  materials  have  to  be  used.  I  would  say  off-hand  that  the  price  for  high- 
quality  castor  oil  would  be  about  Re.  1  per  lb.  STAN\'AC  always  prefers  to 
buy  direct  from  crushers,  so  as  to  avoid  the  profits  of  middlemen.  'Fhey  also 
prefer  to  have  several  sources  of  supply. 

K.  K.  Dole  :  Hydraulic  brake-fluids  also  reejuire  an  oil  of  low  FFA. 

J.  S.  Aggarwal  .  It  is  known  that  the  addition  of  0. 1  %  of  fatty  acids  to  mineral 
oils  gives  lubricants  of  very  high  quality,  and  the  free  acidity  actualK'  im¬ 
proves  the  quality.  I  would  like  to  ask  whether  the  presence  of  1  FFA 
w'ould  do  any  harm.  '  “ 


V.  Samuel  :  We  are  trying  to  eliminate  FFA  from  lubricant  oils.  It  is  our 
experience  that  when  vegetable  oil  is  present  in  a  mineral  oil,  the  beneficial 
characteristics  tend  to  become  more  evident  when  extreme  pressure  lubrica- 
tion  IS  required.  So  some  fivt  material  is  beneficial  though  not  in  the  form  of 

fA.  Of  course,  beyond  a  certain  amount,  FFA  in  a  lubricant  will  tend  to 
harm  the  machinery. 

<1  4:  Are  oil  characteristics  like  acid  value  and  acetyl  value  related  to  maturity 

of  seed,  tjpe  of  seed,  length  oj  storage,  season  of  seed  subhly  and  method 
of  processing  of  the  crude  oil? 

R.  Sankaran  :  (after  calling  for  information):  d'here  anne-irs  n.  • 

formation  on  this  question.  ‘Appears  to  be  no  in- 


N.  C.  Challcrji  :  I  rnm  bolli  ilic  inrinmalioii  given  in  llie  iioles  and  rnv  own 
experience,  I  «oule  say  Iliac  the  present  ISI  standards  are  ii.iite  salisl'iclory 
and  are  not  diiricnlt  to  attain.  Of  course,  to  get  the  best  grades,  a  certain 
amount  of  special  ctlort  is  needed. 


K.  I.  Achaya  :  1  he  other  point  is  whether  there  is  suflicient  premium  in 
price  lor  oil  of  very  low  I’FA  to  consider  whether  a  fresh  ISI  standard  for  this 
quality  is  worth  introducing. 


J.  G.  Kane  :  Perhaps  some  guidance  regarding  standards  for  oil  of  very  su¬ 
perior  quality  can  be  obtained  by  comparing  the  specifications  of  Slanvac 
with  those  of  ISI. 


N.  G.  Chatterji  :  STANVAG  specifications  are  very  close  to  those  of  BSS 
castor  oil. 

SECiriOX  I- 


C^.  1 :  What  is  the  present  position  of  India  in  the  itforld  castor  market  ? 

Qj.  2:  I  Vhat  are  the  factors  affecting  price  in  the  Indian  and  world  markets  ? 

0,.  3:  What  are  the  present  prices  for  various  grades  of  castor  oil  ? 

(f.  4:  What  is  the  percentage  production  of  Indian  oil  exported,  and  where  ? 

0_.  5.’  What  is  the  price  of  castor  oil  in  (a)  Brazil  {b)  India  (c)  on  the  world 
market  ? 


O.  6:  Since  a  lot  of  Indian  castor  oil  goes  to  America,  and  since  America  is  to 
grow  22%  of  her  needs  {27,000  tons  of  oil  in  1959),  will  exports  suffer  ? 
Are  there  any  recent  importers  [e.g.  France  for  synthetic  fibre)  ? 

0 .  7:  Do  Indian  exporters  have  any  special  difficulty  in  selling?  Would  any 
legislation  or  other  incentives  help  to  promote  export  ? 

O .  H:  Are  there  any  complaints  in  regard  to  the  quality  of  Indian  castor  oil  and 
cake  ? 

0 . 9:  Is  it  advantageoiLs  to  export  castor  seeds,  or  castor  oil  and  cake  ?  W'hat 
are  the  relative  prices  ? 


R.  Sankaran  :  As  I  have  indicated  in  my  opening  remarks,  the  questions 
are  quite  interrelated.  I  hc  figures  supplied  by  various  parties  indicate  le 
extreme  dilTiculty  of  obtaining  correct  data  in  India.  None  of  the  various 
sources  gives  the  same  figures.  This  has  been  very  well  brought  out  in  the 
tables  under  Items  1(b)  and  1(c)  (p.  71)  summarised  by  the  Oil  Technological 

Institute,  Anantapur. 


J.  G.  Kane 


What  are  the  causes  for  the  extreme  variations  in  figures  ? 
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K.  S.  Murti  :  Our  qumcd  figures  were  obtained  by  addressing  the  various 
Ixtdies  mentioned.  It  will  be  dilficttlt  to  account  lor  the  discrcpanctes  without 
knowing  the  methods  used  for  eomputation.  Since  the  figur^es  furnishec  y 
the  Central  Board  of  Revenue  are  based  on  the  collection  of  custorns  duty  , 
thev  might  perhaps  be  more  accurate  than  the  othcis  and  it  is  noticea  d  e  t  la 
pro'diicUon  figures  given  by  this  body  are  distincUy  higher  than  those  quoted 
bv  other  sources.  The  export  figures  are  also  likely  to  be  more  accurate 
since  there  is  careful  check  of  all  exported  material.  Of  course,  th^  point 
that  emerges  clearly  is  that  a  major  part  of  the  production  is  exported. 


L.  G.  Kulkarni:  There  are  two  distinct  sources  ol  collection  of  statistical 
data.  The  Central  Board  of  Revenue  depends  on  factory  capacity  which 
may  not  tally  with  actual  production.  'Ihe  other  sources  are  village  officials 
like  karnams  and  fmlwaris. 

R.  Sankaran:  The  Ckmtral  Board  of  Revenue  figures  are  indeed  furnished 
by  all  factories  coming  under  the  Factory  .\ct,  and  the  reports  from  such 
factories  are  the  primary  basis  for  all  data  on  seed,  oil  and  cake.  However, 
they  are  based  not  on  capacity  but  on  actual  crushing.  'Fhe  same  figures 
are  also  sent  for  cess  purposes  to  the  Indian  Central  Oilseeds  Ciommittee. 
'Fhe  computation  is  not  at  all  satisfactory,  since  only  a  percentage  of  the  re¬ 
ports  are  obtained  and  can  be  quite  misleading,  apart  from  the  loss  of  I'evenue 
by  eess.  This  is  especially  so  lor  small  factories  which  work  sporadically 
and  do  not  keep  records.  ^Vc  have  taken  up  this  matter  with  the  Central 
Board  of  Revenue  but  they  have  not  been  able  to  enforce  any  greater 
rigidity. 


K.  'I.  Achaya:  I  would  lik('  to  draw  attention  to  the  figures  cpioted  in  the 
notes  litem  1,  p.  7(),  regarding  the  price  of  castor  oil  in  the  U.  S.  A.  and  of 
castorseed  in  Brazil.  The  extraordinary  variation  of  over  !<)(»%  in  the  price 
of  both  these  commodities  is  rather  unusual,  and  probably  suggests  that 
castor  has  not  been  stabilised  as  a  world  commoditv  like  other  oilsetVls.  What 
are  the  causes  for  such  fluctuations  in  price? 


R.  Sankaran:  We  have  no  proper  figures  for  the  price  of  Indian  castor  oil 
as  difTerentiated  from  Brazilian  castor  oil,  in  the  I'nited  States  market  so 
that  the  analysis  of  price  becomes  rather  dinicult.  The  U  S  A  was  one 
of  India’s  best  buyers  till  l‘>r,7,  but  the  failure  of  the  Ift.-iS  castor  crop  resulted 
m  a  sharp  rise  m  price  of  Indian  oil.  Fhus  Brazilian  oil  was  available  in  the 
L  a  lower  pnee  than  Indian  oil.  Perhaps  also  the  Brazilian  price  was  a 

subsic hsed  one  and,  ol  course,  freight  charges  fbr  Brazilian  oil  to  the  C  S  \ 
were  low.  I  he  report  of  Shri  C.  X'.  Mariwala  to  the  Ministrv  of  Commerce’ 
ami  Imlus.ry  unefi  r  a  of  ,l,o  Inlrrmuional  Clo-op. ration  .\<lminis?, a- 

tion  which  has  been  quoted  in  the  notes  flteni  firr  i 

.fit-  .it. .a, ion  Onr^ntain  problem  is  ti  malm’J^J^  , 

to  llraailian  b,„  like  to  maintain  two  sot.rrcs  «rsnppiyr::Zr\C;",l;;^,r„  n" 

We  are  tending  to  forget  that  the  I’nitetl  Kinedom  is  dso  ,  n  •  i  • 
an,  market  for  Intlian  ea,t„r  oil,  taking  abont  1^2,110,1 
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year  compared  to  ilic  U. 
trading  countries  are  also 


S.  A.  oir-take  of  some  20, (KM)  tons.  The  new  state 
emerging  as  fairly  important  buyers  of  castor  oil. 


B.  S  Kulkarni:  There  is  another  factor  which  may  inlluence  price.  During 
he  budding  ol  Brasilia  a  large  part  of  Brazilian  land  was  actuallv  bouglu 
y  L  .  S.  interests.  It  is  possible  that  big  .\merican  companies  Ly  have 
thiir  own  castor  plantations  in  Brazil,  so  that  Brazilian  oil  would,  to  some 
extent,*  be  an  American  oil. 


R.  .Sankaran:  rhere  is  clearly  an  imperative  need  to  have  reliable  prices  of 
competing  sources  of  castor  oil  in  the  various  world  markets. 

K.  S.  Murti:  1  he  IC.OC  would  be  the  best  agency  to  collect  such  data. 

J.  G.  Kane.  J  his  information  could  be  had  from  the  d’rade  Clommissioners 
for  India  located  in  various  countries. 


R.  Sankaran:  Shri  Mariwala  had  suggested  in  his  report  that  a  Trade  .Vttachc 
be  posted  in  Brazil  specifically  for  the  castor  industry.  C’astor  buyers  in  the 
U.  S.  A.,  as  I  have  emphasised  earlier,  appear  to  prefer  to  buy  Indian  oil  if 
the  prices  are  not  artificially  raised  by  speculation  and  other  such  malpractices. 
Lndoubtedly,  the  failure  of  the  1957-58  castor  crop  was  a  significant  factor 
in  raising  prices.  Of  course,  the  effort  should  be  in  the  direction  of  reducing 
prices  of  castor  oil,  not  by  artificial  means,  but  by  stepping  up  production. 

B.  S.  Kulkarni:  The  reduction  of  middlemen  profits  would  also  help  to 
reduce  prices. 

K.  S.  Murti:  Solvent  extraction  of  all  the  cake  that  is  produced  will  be  an 
immediately  feasible  proposition  and  help  to  increase  production  and  bring 
down  prices.  There  will  be  no  opposition  on  the  ground  of  protein  quality 
since  castor  cake  is  not  an  edible  oilcake. 


N.  G.  Chatterji:  I  would  endorse  strongly  Dr.  Murti’s  suggestion.  1  here 
is  no  difference  in  price  between  milled  and  solvent-extracted  castor  cake, 
w  hich  is  a  factor  greatly  in  favour  of  solvent  extraction.  I  here  are  no  techni¬ 
cal  difficulties,  and  some  25  good  soK'ent  extraction  plants  have  been  set  up 
in  the  country  which  could  do  this  job. 


V.  Samuel:  Some  .‘i,500  tons  of  castor  oil  just  goes  to  waste  at  present  .uid 
could  be  recovered  by  solvent  extraction.  .\t  present  normal  hexane  is  being 
imported,  though  the  recent  import  in  tankers  and  not  in  baiiels  has  al¬ 
ready  reduced  the  price.  In  a  year  or  two  from  now,  hexane  will  lx  an 
indigenous  product  and  the  price  will  fall  greatly. 


N  G.  Chatterji:  A  good  part  of  the  price  of  solvent  gix-s  to  central  revenues 
as  taxes.  STAN\b\C  supplies  hexane  in  their  own  tanks  to  solvent  extraction 
plants  at  Rs.  2.(50  nP.  per  imperial  gallon. 
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Purshottam  Vallabhji:  Excise  duty  on 
120%.  El  1958,  when  hexane  cost  Ks. 
stituted  Rs.  1  . 02  nP. 


petrol  and  industrial  solvents  is 
8  25  nP.  per  gallon,  the  taxes  con- 


in  ,hc''l .hal’ lhc‘’'DCo“  criv«l’  compcCc  with 

tung  oil,  which  has  become  scarce  because  it  was  impoited  from  C.hin. . 


R  Sankaran-  rung  oil  is  being  imported  from  China  into  India  at  the  lan- 
mstt  rat^of  Rs  8,(S)()  per  ton/  This  led  to  establishment  of  tung  cidtivation 

tea  plantations  in  Jsam  during  the  war,  when  tea 
modity.  But  now  these  trees  are  not  being  exploited.  It  has  been  suggested 
that  lung  plantations  in  their  ow  n  right  be  set  up  on  a  large  scale. 


To  come  back  to  castor  oil,  we  would  like  to  export  more  oil  rather  than 
seed  or  cake.  .\t  present  12%  of  the  oil  produced  is  used  in  India.  1  he 
object  should  be  to  step  up  castor  oil  production  to  such  an  extent  that  even 
though  much  more  is  used  in  India  than  at  present,  there  will  still  be  a  suth- 
cient  exportable  surplus. 


Regarding  the  export  of  castor  cake,  there  appears  to  be  no  difficulty 
regarding  puality  and  standards.  In  fact,  the  only  difliculty  is  of  the  con¬ 
tamination  of  edible  oilcakes  with  jjoisonous  castor  cake. 


N.  G.  Chatterji:  During  the  last  two  years,  there  have  been  many  complaints 
in  regard  to  the  presence  of  traces  of  castor  cake  in  exported  linseed  oilcake, 
and  consequently  many  consignments  were  rejected.  I  his  rejection  is  based 
on  a  microscopic  test  (described  in  the  notes)  by  which  castor  hull  particles 
arc  perceived  as  dark  fragments  even  after  bleaching.  Has  it  been  established 
that  such  unbleachable  ])articles  arc  ahvays  only  castor  shell?  I  sometimes 
wonder  if  other  business  considerations  play  a  part  in  influencing  the  so-called 
chemical  examination  of  the  cake. 


R.  Sankaran:  I  would  like  to  conclude  by  pointing  out  the  many  factors 
bearing  on  the  question  of  castor.  This  Seminar  has  done  signal  service  by 
focussing  attention  on  this  important  topic,  and  we  hope  that  other  Seminars 
as  well-organised  as  this  wall  follow  and  that  the  organising  laboratory  will 
keep  the  ball  rolling.  \Vc  have  gone  over  the  questions  of  paucity  of  data, 
and  of  measures  to  increase  production  like  maximum  cropping,  growing 
of  castor  on  w'astelands  and  in  other  ways.  Perennial  castor  is  cultivated 
in  Brazil  but  not  in  India.  This  could  be  grown  in  selected  areas:  the  cost 
of  cultivation  is  low,  the  yield  high  and  ploughing  is  eliminated.  fhe  price 
must  be  reduced  by  keeping  dow  n  the  number  and  margin  of  profit  of  middle¬ 
men,  and  by  eliminating  s]oeculation  and  profiteering.  In  fact,  the  State 
Trading  Corporation  offered  to  set  up  a  pool  of  some  sort  but  this  was  not 
received  enthusiastically  by  the  trade. 

finally,  I  would  again  like  to  repeat  that  there  is  need  for  data  of  higher 
accuracy  in  regard  to  prices  and  statistics  of  production  and  export  The 

magnitude  of  error  in  the  case  of  the  figures  for  castor  is  much  larger  than  for 
any  other  oilseed. 


CONCLl  DING  RFAIARKS 


K-  1.  Achaya:  I  can  only  hope  at  the  outset  that  a  steady  diet  of 
lor  two  days  has  not  had  very  drastic  effects!  F.ven  castor  seeds  are 
toxic  and  I  hope  that  no  one  has  been  encouraged  to  suicide. 


castor  oil 
extremely 


asked  to  summarise  the  deliberations,  'fhe  session  on  castor 
oil  uhich  Dr.  Kane  led  so  ably  has  brought  out  the  encouraging  fact  that  a 
gnat  deal  of  research  work  is  in  progress  in  the  country.  As  Dr.  Kane  re- 
marktd,  this  augurs  well  for  the  future  of  castor  oil  in  this  country.  It  also 
reveals  the  tiend  away  from  the  traditional  uses  of  castor  oil  in  its  pristine 
or  slightly-niodified  form  to  those  us<‘s  in  which  castor  oil  is  modified  some¬ 
what  drastically. 


1  he  session  on  the  processing  of  castorsecd  and  the  utilisation  of  castor 
by-products  have  been  conducted  in  his  own  inimitable  fashion  by  Dr. 
C.hatterji.  I  think  one  of  the  important  points  that  emerged  was  the  necessity 
for  removing  the  shells  from  castorsecd  if  a  light-coloured  oil  was  to  be  con¬ 
sistently  obtained.  CUcarly,  the  traditiorial  practices  in  the  milling  of  castor- 
seed  are  changing  over  to  more  scientific  lines.  .Another  pointer  in  the  same 
direction  has  been  the  novel  method  of  oilseed  processing  being  developed 
at  the  Clentral  Food  lechnological  Research  Institute,  Mysore,  in  which 
both  oil  and  protein  are  of  exceptionally  good  rjuality.  Indeed,  the  uses  of 
oilcake  in  its  two  traditional  ways  as  manure  and  as  cattlefeed  have  been 
enlarged  to  include  a  third  important  dimension,  that  of  industrial  protein. 

Dr.  Sankaran  brought  a  wealth  of  knowledge  and  experience  to  bear 
on  his  conduct  of  the  sc.ssion  devoted  to  production,  cjualitv  and  price  structure. 
I  he  need  for  reliable  statistics  was  repeatedly  emphasised  and  will  be  echoed 
by  anyone  interested  in  development  of  this  product.  It  would  also  appear 
that  castor  oil  has  now  entered  the  world  picture  and  is  likely  to  stabilise  in 
price.  Perhaps  the  competition  from  the  several  countries  which  have  re¬ 
cently  taken  to  castor  cultivation,  though  a  potential  danger  to  India,  will 
encourage  this  trend  towards  stability.  It  is  reassuring  to  realise  that  the 
Indian  Cjuality  of  castor  oil  is  so  high  as  to  make  it  a  preferred  commodity 
in  world  markets  and  may  have  something  to  do  with  the  (|ualily  o(  out  seed. 
Fortunately  also  castor  is  an  extremely  stable  oilseed  and  there  is  less  difficulty 
in  maintaining  r|uality  during  storage  aiul  transport  tlian  with  other  oilseeds. 


\OIK  OF  IIIANKS 

Baldcv  Singh:  In  the  absence  of  Dr.  Zahecr,  who  has  been  called  away  t(> 
New  Delhi,  it  has  devolved  on  me  to  thank  everyone  concerned.  1  would 
first  like  to  thank  Dr.  Kane,  Dr.  Chatterji  and  Dr.  Sankaran  for  so  ably  con¬ 
ducting  the  proceedings  and  sparing  time  to  come  here,  despite  their  many 
occupations.  When  organising  this  .Seminar,  we  did  have  a  jew  douins 
regarding  its  conduct  and  utility,  but  still  considered  that  it  would  be  woith- 
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while  if  the  cfibrt  led  to  some  sustained  thinking  in  this  field.  At  any  rate, 
we  have  now  an  integrated  picture  of  the  different  aspects  of  the  work  on 
castor.  I  would  like  to  thank  the  participants  in  the  discussions  and  the 
delegates  who  have  attended.  I  do  hope  that  this  Seminar  has  been  of  some 
v'alue  to  all  of  you. 

REPLY 

K.  S.  Murti:  On  behalf  of  the  delegates,  I  would  like  to  thank  the  organisers 
for  the  great  efforts  made  to  keep  us  happy  and  comfortable.  Every  worker 
of  this  host-Laboratory  has  come  forward  to  help  everyone  of  the  delegates  in 
innumerable  ways.  ^Ve  have  to  also  thank  them  for  the  sumptuous  At  Homes, 
Teas  and  Lunches. 
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